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PREFACE. 



Ih offiaiiiig the pablic « work on Manures, in the face of so many tteatlaes oo flw 
solgoct, one would naturally be led to expect that the author would add aomething 
new to the common stock of existing agricultural knowledge, much of which has bees 
handed down from gmeration to generation for many hundred years ; or, at least, that 
he would give some satisfactory reason for thus introducing himself to public nottoa. 

The design of the Amkrici.n Mvck Book, then, is not to present any novel or 
hitherto unheard-of theoiy or hypothesis in agriculture ; but to collect, arrange, and 
condense what men of experience and sound judgment, both of ancient and mgdera 
times, have already written upoq the eubjoct, embodied In a simplified form, together 
with such facts and observations as have come directly under the notice of the authoTt 
and such as may safely be recommended for general practice^ treated of at the sam« 
time in such a manner as shall come within the comprehension of the ** working 
farmer " who may have formed ccnaparatively but little acquaintance with chemical 
flcience. 

In order that he may not be accused of the reproach of making too free a use of tht 
labors of others who have written before him, the author would shelter himself fbr 
the preseiU, as well as for all past occasions, under the following Horatian maxim : 

^ PtMica materies privati juris erity ei 
JVec circa vilem patvUumque moraberia orhem^ 
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wliich has been thus paraphrased : ^ A well-known subject, even though tiom&j 
■bly handled, becomes as much the property of the author who treats of It anew as if 
he had been the first to write alx>ut it, provided always it be treated in a novel man* 
ner." According to the foregoing rule, then, it is hoped that so much of novelty 
will be found in this work as shall distinguish it troxxk every other book ever written 
on the subject, stamping it at the same time with an identity of its own^ and ip«fcfn g 
it interesting and acceptable to the great body for whom it is designed. 

Furthermore, the author has the candor, honesty, and fearlessness to confess thai 
he has made, for the public good, a frne use of the labors of Theophrastus, Oato, Plinyi 
Oolumella, Varro, Heresbachius, Gouge, Worlige, Houghton, Ellis, Hale, Diclcsoiii 
Priestly, Meadowbank, Dundonud, Davy, Chaptal, Berzelius, Vauquelin, Vitalis, Eln- 
hof^ Schweitzer, Girardln, Boussingault, Sprengel, Payen, Herapath, Johnston, An- 
derson, Main, Way, Ogstcm, Rham, Morton, and Johnson, of Europe, and of Jacksoiif 
Beck. Emmons, Shepherd, Norton, Rogers, Booth, Gardner, and Antisell, of the Uni* 
ted States, without giving them in several instances such credit as the over>nice critlo 
would &in to demand; He has endeavored not to deviate, however, from established 
custom, except in cases wliere he deemed it expedient to change the language, in 
part, for the salce of brevity, elucidation, or Americaniting the subject, or adapting 
it to our climate, resources, economy, condition of soil, class and rotation of cropsi 
fee., &c Much of the matter is entirely original, founded on the practice and actual 
experience of the author, and a large share of the work baa been re-written or con* 
pooed anew. With this candid avowel, no further apology would leem necessary. 

Jfew Yvrk^ S^tembw lOO, 1851. * D. J. 1^ 



ADVERTISEMENT. 



At the solicitaliou of many eminent and practical agriculturists, who have cltoB 
expressed the desire for a treatise on Manures, giving in a condensed form the sub- 
stance of what is already known on the subject, and embracing in particular what 
has been revealed by modern science, the publisher has been induced to bring out 
the present work. 

Among the chief reasons for selecting the author for the performance of such an 
'mdertaking, and his adaptability for the accomplishment of the task, are the follow« 
i ng :— Mr. Browne was bred and educated a practical former ; within the last thirty 
years, his attention has been exclusively directed to Agriculture, Chemistry, Geology, 
and their kindred sciences, and in the mean time he has travelled and resided mora 
or leas in various parts of North and South America, the West Indies, Europe, and 
Western Africa, which has afforded him opportunities to witness the entire range of 
farming, gardening, and planting, in all the varied aspects of soils, crops, climate<i« 
and the different systems practised. Within the lost fifteen years, he has been under 
the tuition, or in concert with several of the most eminent chemists of the age, and 
has read or consulted most of the works, both ancient and modem, relating to th9 
subject under consideration; and hence, he will be found equally at home in the 
doset, in the laboratory, and in the field. 

There is one feature in tho present work which would seem to claim particular at* 
>ention ; and that is, in reading several of the quotations from old authors, it will l)e 
seen that many facts and principles attributed to* modem discovery, were known long 
before the days of Davy, Licbig, and a host of others, who have been looked upon 
by many as prodigies of the age. As instances of this, it will be seen that the use 
of bones as a manure was known to the Welsh in the middle of the first century ; 
boras, hoofs, and guano, in the seventeenth century ; nitrogen, ammonia, gypdum, 
super-phosphate of lime, sulphuric acid, the other alkalies and acids, as well as peat 
and swamp mud, green crops, rain water, snow, hail, &c., in the eighteenth century. 
Hence the farmer may rest assured that all the above-named substances may be safely 
used agreeably to the directions given In this work, as they have stood the test in 
-many climates, and in various ages of the world. 

Another feattu^ which is also deserving of notice, is the frequent use made of the 
labors of Professors Way, Ogston, Johnston, and other European chemists, which 
would seem, at the first view, to be inapplicable to our country, and as out of place 
In cx)ming from a foreign source. But when it is considered that immense sums of 
money have been expended for experiments and analyses by the Royal Agricultural 
Society of England, as well as by other similar associations abroad, and but compara'* 
tively a small amount expended either by any of our state or general govemn'ents, it 
w ill be obvious that the author must have made use of these facts, or have issued 
the work in a less complete state. One thing is certain, the information is reliuble in 
coming from so high authorities, and, on general principles, will apply to all oountriei 
of the globe. 

a M. 8AXT01L 

AW York, SepUmbn- 16cA, 185L 



COMMENDATORY NOTICE, 

FROM PROF. J. A. Ni^SH, OF AUHERST COIUSGE, MASS. 

Dlar Sm :— Of all the labjeeta connected with practical agriculture, none i» mora 
tfiportant than that of manures. 

It ia true there are spots on the earth's surface— mere ipott, almost too small to bo 
worth naming — where nature, or, as I would rather say, the Creator, has sufficiently 
guarded against the exhaustion of the soil. 

The general rule is, that cropping exhatutt. However good lands may have beea 
originally, they cannot give always without receiving. The essential elements of 
fertility, taken off by continued crisping, must, in some form, be returned. Lands 
miginally fertile must be manured to keep them fertile. 

But the greater portion of lands, by far, are not originally good. They are de- 
fective—are too clayey, or too sandy ; too tenacious of water, or not sufficiently 
10 ; either holding organic matter too long in a state undigestible by plants, or do* 
composing it too soon, and giving it to the winds. These not only need mamirCnf , 
but amending. Their character is to be changed. 

If the farmer would keep his good lands productive ; if he would make his ordi- 
Bary lands better ; if he would reclaim those which are now useless ; if he would 
render his whole farm capable of an mcreasingly profitable cultivation, all 
of wliich con be dontj he most smdy the subject of manures ; and the " Americaa 
Field Book of Manures " is, in my opinion, just the book he Mrill need. 

When this book first made its appearance, I read it with intense interest ; and I 
pronounced it as, in my opinion, the very best book for practical farmert which I 
had seen. I thought that the editor, D. J. Browne, Esq., and yourself, as the pub* 
lisher, had done a very great service to agriculture, in giving it to the public. Two 
years, in which I have studied the book faithfully, have not altered the judgment I 
then formed. I rqoice that a new editicm is called for. In now commending a sec- 
ond edition to the farmers of our country, I have but to say what scores of intelli* 
gent farmers will bear me witness, that I have said uniformly ever since the bo^i 
first appeared, that it is a first-rate book, on a most important subject. 

Farmen mutiffotUm the ooumda qfViit book without danger qf being mitmL 

J. ▲. NASH 



COMMENDATORY LETTEH. 

Bifston^ Kon, OcA. 18S1. 

Dkar Sir : I hare the pleasure of acknowledging the receipt of a copy of th« 
** American Muck Book,'' recently published by yon, and edited by Mr. D. J. Browne 

From on attentiTe exAuiination of the pages of this book, I have come to the con- 
clasion that it Is one of the best works extant, on the principles of scientific agricul- 
ture, and the best compendium of our most recent knowledge of the nature of ma- 
nures and their adaptation to particular soils and crops. It cannot be expected thai 
a single Tolume could possibly contulL the whole sum of chemical knowledge, appli- 
cable to the science of agriculture ; but on looking over the closely-prtnled and com* 
pact tables of analyses, and the abundant formulas, which this publication contains 
1 could nut fail to be surprised at the industry manifested in prepaWng iU I was 
also grratifled to And it so well adapted to the American system of husbandry, and so 
practical in its character. Its copious and accurate index adds not a little to its value^ 
I shall certainly recommend it to my agricultu-nl tViends as a very useful book, and 
Doe necessary to every scientific farmer. I am 

Respectflillv your obH. serv't. 

CIl VI^LKS T. JACK iON, State Anayer, * 

fi» d M. Saxtom, Bs«.. N. Y. 
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Pomace 216 

Potash, or Potawa 132 

Apo-Crenate of 336 

Carbonate of 134 

Citrate of 137 

Crenate of 336 

Oxakiteof 138 

Phosphate of 139 

Nitrate of 137 

Silicate of 140 

Tartrate of 137 

PbCaasium, Hydrated Prot-Oxideof....]3-J 

Chloride of 136 

Sulphuretof 160 

Potatoes, Modes of supplying the Re- ^ ^« e 
quisite Ingredients to an Acre of S 

Poodrette 305 

American. 310 

Flemish 305 

Payen's 309 

Madame Vivert Duboul's. . .307 

Urate 308 

Premings 295 

Prot-Oxide of Sodium 154 

of Calcium 83 

of Hydrogen 3.54 

of Potassium 136 

Pruflsian Blue, Besiduum of 312 

Pyrites 79 

Rags, WooUen 324 

BapeDust 217 

Hacipe No. 1. To Prepare a Ti»p- > . 
curesaing for an Acre of Wheal.. ) ^'^^ 

No. 2. To Prepare a Top- ) 
pressing for an Acre of > 404 
Wheat ) 

Ho. 3. To Prepare a Dress- ) 
ing to be plowed or har- 1 
rowed into an Acre of ^404 
Grav Sward or a Clo- 
Ter Ley for Wheat 



Packs 
Recipe No. 4. To Prepare a Dress- ^ 

ing for an Acre of I Mod I ^^ 



not in Grass, not much 
Worn, for Wheat J 



No. 5. To Prepare a Dross- 
lug to be plowed into an 
Acre of Land tu be sown 
with Wheat 



>405 



No. 6. To Prepare a Dress- ' 
ing to be plowed into ixn 
Acre of J^nd to be sown 
with Wheat 



>40S 



No. 7. To Prepare a Dress- 
ing to be pioweti into an 
Acre of Land *X) be sown 
with Wheat 



}>406 



No. 8. To Prepare Wheat J 
Seed for an Acre— a Re- > 406 
medy for Smut ; ) 

No. 9. A Remedy fur Slugs ) Mn 
on WhoiU S 



No. 10. To Prepare a Dress- ' 
ing for an Acre of Rve 
to be plowed in with ihe 
Seed 



>4eB 



Na 11. To Prepare a Dress- 
ing and a Top-Dressing 
for an Acre of Rye to be 
applied at the Time of 
Sowing ^ 



^408 



No.  12. To Prepare a Dre!»- ] 
ing for an Acre of Rye, lAna 
to be applied previous to f 
Sowing J 

No. 13. To Prepare Seed Rye i 4qq 
for an Acre of Land J 

No. 14. To Prepare a Dress- ' 
ing for au Acre of Oats, 
to be hiirrowed in with 

. theSeed 
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Na 15. To Prepare a Dress- 
ing for an Acre of Land 
previously cullivated 
with Potutues, Wheat, 
or Indian Corn, for a 
Crop of Barley 



Mil 



No. 16. To Prepare a Dress- ' 
ing for au Acre of Barley 
to be harrowed in with 
the Seed 



Ul9 



No. 17. To Prepare a Dress-*) 
ing for an Acre of Bar- I 
ley to be plowed in with } 
theSeed , I 
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nedpeNaia. ToPrepareSeedBai^^ .,o 
ley for aa Acre of Land \ 

No. 19. To Prepare a Dre8»- ) 
ing for an Acre of Indian > 413 
Com ) 



SaaOi To Prepare a Dress 
big for an Acre of Indi- 
an Com on Light Sandy 
Land 



UM 



Mow SI. To Prepare i Dress-' 
ing for an Acre of Indi- 
an Com to be applied in 
the HiU with the Seed. 
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No. S3. 

for an Acre of Seed Corn 



To Prepare a Steep / ^m 



No. S3. To Prepare a Soak i 41 « 
for an Acre of Seed Corn ( 



NO.M. To Prepare a Dreea-' 
ing for an Acre of Pota- 
toes, to be applied in the 
HiU at the Time of 
Planting 



416 



N0.S5. To Prepare a Drees-' 
ing f )r an Acre of Pota- 
toeis, to be applied in the > 410 
Hill at the Time of 
PUmting 



416 



N0.S6. To Prepare a Dress-' 
ing for an Acre of Pota- 
toes, to l>e applied in the 
Hill (Ml a newly broken 
sod at the Time of Plant- 
ing y 

RcAiie^ Cotton 179 

Bleacher's 334 

Blubber 237 

Brine 335 

Giuemaker's 315 

Hay 198 

Lard and Tallow Trier's 2U^ 

Leather 300 

of Sugar Reftneriea 239 

Prussian Blue 312 

Slaughterhouse 302 

Starch 220 

Wool 295 

WooUen 293 

Rloe Straw and Husk 233 

BotaUon of Crops 418 

Rye, Methods of supplying the Re- f Ag^j 
^uiaite Ingredients to an Acre of ( 

Sal Ammoniac 36 

flkOt, Common 101,142 

Glauber's 159 

of Sorrel 139 

Splritof 25 

Bprlntpi 367 



PXSKS. 

Salt SprLig 'Water 369 

Saltpetre 137 

Salts, Ammoniacal. 35 

Epsom 119 

Sand 150 

Coral 248 

Green 1;!3, 140 

Limestone '. .... 100, 151 

Sea 15J 

r^hell 312 

Saw Dust 221 

Schorl 67 

Scutch 315 

Sea Water • 3tJ7 

Sea Weed 219 

Selenite 68 

Serpentine 165 

Sewerage 386 

Sewer Water 368 

Shade, as a Fertiliser 17 

Shale 153 

Shavings of Wood 221 

Shell Sand 312 

Shells of Oysters, Clums, etc 313 

Shoddy 295 

Silex 152 

Silica 153 

SUlcateof Alumina 34 

of Lima 110 

of Magnesia 1 17 

of Potash 140 

of Soda 159 

Silioum, Oxide of 152 

Skins oi Animals 315 

Slate, Decomposed 153 

Slugs on Wh^ Remedy fur 407 

Smut in Wheat, Remedy for 406 

Snow, Melted 347, 361 

Soap Suds 349 

Sodium, ProtrOxide of 154 

Chloride of .-..-.... 142, 157 

Sulphiiret of 160 

Soda 154 

Apo-Crenate of 336 

^gjj 1^ 

Bi-Carboiuite* of.' .'.'.' ...*.*.'.*.*.*. 145,' 156 

Bi-Phosphate of 158 

Carbonate of. 154 

Caustic 156 

Crenate of 336 

Hydrate of 154 

Muriate ef...... 142 

Nitateof 157 

Phosphate of 158 

Silicate of 159 

Sulphateof 159 

Soiling 280,377 

Soils, Absorbent Power of 60 

Soot 160 

StarchReAise 0. 221) 

Straw and Chaff of Grain ^Z\ 

Straw of Rice 223 

Sugar Refineries, RefUse of S29 

Sulphate of Alumina 35 

of Ammonia 36^70 
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Paobs, 

tulliliaU of JJme. 68,111 

of Iron 79 

of Magnesia 118 

of Potash 143 

of Soda 159 

Sulphur 1(8 

Sulphuret of Iron 78 

of Potaasinm 160 > 

of Sodium 160 | 

Supor-Phoephate of Lime 109 

Bwamp Muok 207 

Syenite 65, 110 

Taffo 256 

Tan Bark 221 

Tangue 115 

Tartrate of Potash 137 

Tournialine '67 

Train Oil 227 

Trap; 110,140,163 

^«|i^ ^ ^ ^ ^ JI4 

Ulmic Acid .* * * .* .* ." .* .' .' ." .' .' .* .* .* .' .' .* * * . t M, 199 

Urate of Ammonia 38 

Urea 310 

Urate, Manufacture of. 308 

Urine 317 

of Man 318 

of the Cow 319 

of theHorae 322 

of the Pig 322 

of the Sheep 322 

Vapor, Watery, of the Atmosphere. . . 30 
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Vltriol,6reen 79 

Oil of 35« 

Wash fh>m Kitchen 349 

Water 353 

Brewer's Stoep 359 

Distilier^s Steep 369 

Duns: 360 

Fertilising Qiulitiei) of 346 

Flax 360 

Guano 3fi0 

Hail 361 

Lake 361 

of Starch Manufactories 361 

Potato 361 

Bain 361,347 

River 347,361 

Salt Spring 368 

Sea 367 

Sewer 368 

Snow 347,361 

Spring 361 

Weeds 224 

Wheat Orop, Methods of supplying ) 
the Ingredients to the Lam for > 309 

the pTHxl of ) 

Woodv Fibre 821 

Wool 895 

Woollen Rags 324 

Woollen Waste 305 

Yards, Buck, Scrapings of 378 

Zeoate « 
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AIR OF THE ATMOSPHERE. 

nPHE air we breathe, and in which plants live and grow, is 
possessed of weight, is susceptible of compression and expan- 
sion, is the medium of heat and cold, and is indispensable to 
the lives of all terrestrial animals and plants. By a most beau- 
tiful arrangement in the economy of nature, the different pro- 
cesses of animal and vegetable respiration are wisely made 
mutually to assist each other, the particular gases thrown off 
by the respiration of the one, harmoniously contributing to 
the support of the other. 

In investigating the air of our atmosphere, we find it is cono- 
posed principally of a mixture of oxygen and nitrogen gases, 
in the proportion very nearly of 21 of the former to 79 of the 
latter. It contains, however, as a constituent necessary to the 
very existence of vegetable life, a small per-centage of car- 
bonic acid. On an average, this carbonic acid amounts to 
about 3-/jj|jths part of the bulk of the air. On the shores of the 
sea or of great lakes, this quantity diminishes ; and it becomes 
sensibly less as we recede from the land. It is also less by 
day than by night, (as 3y\^jths to 4YVi?ths,) and it is less over a 
moist than over a dry soil. 

The air is also imbued with moisture. Watery vapor is 
everywhere diffused through it, but the quantity varies with 
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the season ot the yiar, with the climate, with the nal jre of the 
locality, with its allitude, and with its distance from the equa- 
tor. In temperate climates, it oscillates on the same spot be- 
tween ^ and H P^r cent, of the weight of the air; being least 
in mid- winter and greatest in the hot months of summer. 
There are also mingled with the atmosphere, traces of the 
vast variety of substances, which are capable of rising from 
the surface of the earth in the form of vapor ; such, for in- 
stance, as are given off by decaying animal or vegetable mat 
ter, which are the produce of disease in either class of bodies, 
or which are evolved daring the operations of nature in the in- 
organic kingdom, or by the artificial processes of man. Among 
these accidental vapors are to be included those miasmata, 
which, in certain parts of the world, render whole districts un- 
healthy, as well as certain compounds of ammonia, which are 
inferred to exist in the atmosphere, because they can be de- 
tected in rain water, or in newly-fallen snow. 

In this constitution of the atmosphere, we can discover many 
beautiful adaptations to the wants and structure of animals 
and plants. The exciting effect of pure oxygen on the animal 
economy is diluted by the large admixture with nitrogen ; the 
quantity of carbonic acid present is sufficient to supply food 
to the plant, while it is not so great as to prove injurious to 
the animal ; and the watery vapor suffices to m^ntain the re- 
quisite moisture and flexibility of the parts of both orders of 
beings, without being, in general, in such a proportion as to 
prove hurtful to either. 

The air, also, by its subtlety, diffuses itself everywhere. 
Into every pore of the soil it makes its way. When there, it 
yields its oxygen or its carbonic acid to the dead vegetable 
matter, or to the living root. A shower of rain expels the half- 
corrupted air, to be succeeded by a purer poition as the watei 
retires. The heat of the sun warms the soil and expands the 
imprisoned gases ; these partially escape, and are, as before, 
replaced by other ah* when the rays of the sun are withdrawn. 

By the action of these and other causes, a constant circula- 



IMFOND&HABLS M A.KUBE8. 7 

lion is, to a certain extent, kept up between the atmosphere 
on the surface, which plays among the leaves and stems of 
plants, and the air which mingles with the soil and ministers 
to the roots. 

The operation and precise effects of the atmosphere on 
vegetation will be found in the next and succeeding articles, 
embraced under this division of the subject. 

AMMONIA. 

Ammonia, amtiioniacal gas, spirits of hartshorn, alkaline airi 
or volatile alkali, which names it has at different periods as- 
sumed, is Ji gaseous compound, formed of 1 equivalent of 
nitrogen, 14j, and 3 of hydrogen, having an atomic weight, oi 
combining number, of 17 J. When pure, it is an incondensa- 
ble colorless gas, possessing great pungency, acridity, and 
alkaline properties, acting powerfully on the nose and eyes. 
It is incapable of supporting combustion, and is nearly in- 
flammable. Water, at the common temperature and pressure 
of the atmosphere, readily absorbs about 780 times its bulk, 
and in this state forms strong liquid ammonia, which, when 
much more dilute, is popularly known as spirits of hartshorn, or 
water of ammonia of the shops. 

Ammonia, in combination with acids, is frequently found 
ready formed in nature ; but that met with in commerce was 
originally brought from Egypt, where it was obtained by sub- 
limation under the form of sal ammoniac, (muriate or hydro- 
chlorate of ammonia, of modern chemists,) from the soot pro- 
duced by burning camel's dung. It was afterwards procured 
from putrid urine by distillation ; but at the present day, it is 
chiefly prepared from the ammoniacal liquor of gas works, 
and the manufactories of animal charcoal, ivory or bone black, 
or by steeping animal substances in a solution of the muriate 
of magnesia. In a state of nature, it is found in variable 
quantities among the saline products f»f volcanoes, in sea water, 
in bituminous coal, and in the leaves of some plants. It ex< 
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ists in considerable quantity in guano, the dung and urine of 
animals, and is well known to form one of the products of all 
fermenting animal matter; and its smell may readily be de* 
tected in cesspools, dunghills, in or near stables where horseS; 
cattle, &c., are kept, in rain-water cisterns, and near the sur- 
face of cultivated ground just after the commencement of a 
summer shower. 

Ammonia is known to exist in the atmosphere in small and 
variable quantity, as well as in rain water, snow, hail, and 
dew. It has also been found in many clays, and traces of it 
may be discovered in most soils ; but it is not known to be a 
natural or essential constituent of any of the solid rocks of 
which the crust of this globe is composed. These clays and 
soils, therefore, are supposed to have derived their ammonia 
from the air. . Whence, then, is this ammonia derived, and is 
its quantity sufficient to supply the demands of the entire veg- 
etation of the globe ? On this subject. Professor Johnston re- 
marks: "When animal substances undergo decay, nearly all 
the nitrogen they contain is ultimately separated from the other 
constituents in the form of ammonia. During the decay of 
plants, also, a portion of their nitrogen escapes in the state of 
ammonia. Of the ammonia thus formed, much ascends into 
the air, chiefly in combination with carbonic acid, as carbon- 
ate of ammonia, (smelling salts,) and much remains in the 
soil. Were the whole of the nitrogen contained in plants and 
animals to assume the form of ammonia when they decay, and 
remain in the soil or in the air, it would always be within the 
reach either of the roots or leaves of the living races ; and 
thus the same ammonia might again and again return into the 
circulation of new vegetable tribes, and be always alone suffi- 
cient to supply all the demands of the existing vegetation of 
the globe. 

" But of the ammonia thus formed, a portion is daily washed 
from the soil by the rains and carried to the sea, and much 
more, probably, is washed from the air by the waters of the 
sea itself, or by the rains which fall directly into the wide 
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oceans; and we know of no compensating process by which 
this ammonia can be restored to the air, and again made use 
ful to vegetation. 

** Tie fact which most clearly illustrates the producticn of 
ammonia in nature, both on the surface of the earth, in the 
soil, and far in the interior near the seat of volcanic fires, 
is this: That, if a current of moist air be made to pass 
over red-hot charcoal, carbonic acid and ammonia are 
simultaneously formed. This is, in reality, only a repetition 
in another form of what takes place, when vegetable matter 
decays, or iron filings rust in moist air. The carbon and the 
iron decompose the watery vapor in the air, and combine with 
its oxygen, while at the instant of its liberation, the hydrogen 
of the water combines with the nitrogen of the air, and forms 
ammonia. 

* The- source of the ammonia, evolved in volcanic districts, 
therefore, is no longer obscure. The existence of combustible 
matter in such districts, and at great depths beneath the sur* 
face, can, in few cases, be doubted, and the passage of a mixed 
atmosphere of common air and steam over such combustible 
matter, at a high temperature, appears to be alone necessary 
io the production ot ammonia. It is unnecessary, men, u> 
nave recourse to doubtful speculations m order to account for 
the natural reproduction of ammonia, to a certain extent, m 
the place of that which is constantly undergoing decomposi- 
tion by the agency of ?auses, such as those above described. 
But is the indefinite quantity of ammonia reproduced by these 
indirect methods sufficient to replace all that is lost? Can it 
be supposed to impart to plants all the nitrogen they require T 

In the opinion of the author just quoted, ammonia is sup- 
plied to plants chiefly by the natural decay of animal and 
vegetable substances; and nitric acid — partly by the natural 
oxidation of dead organic matter, and partly by the direct 
union of oxygen and nitrogen through the agency of atmos- 
pheric electricity. 

For further information on the operation and application of 

1* 
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ammonia, the reader is referred to ammoniacal salts under the 
head of "Saline Manures," &.c., and gas-house liquor, under 
the head of " Liquid Manures.*' 

OARBONIO AOm GAS. 

This compound, which is also known under the names of 
^ed air and choke damp, is widely distributed throughout all 
nature, and is the product of the combustion of carbon in an 
abundance of oxygen. It is gaseous at all temperatures under 
ordinary pressure — is incombustible, and incapable of sup- 
porting combustion and respiration. Like oxygen, hydrogen, 
and nitrogen, it is colorless and transparent, but may readily 
be distinguished from all these by its acid taste and smell, by 
its solubility in water, and by its great density. Water, at 
60° F., under the ordinary pressure of the atmosphere, dissolves 
rather more than its own bulk of this gas (100 measures of 
water dissolve 106 of gas). It is about one half heavier than 
the atmosphere, near the earth, and hence may be poured 
through the air from one vessel into another. Hence, also, 
where it issues from the earth in large quantities, as in many 
volcanic districts, it flows along the surface like water, enters 
jnlo and fills up the cracks and hollows, and sometimes runs 
to a considerable distance from its source t>efore n is dissi- 
pated among the still air, through which it ascends much 
more slowly than the other gases of which the atmosphere is 
composed. 

Burning bodies are extinguished in carbonic add, and liv- 
ing beings plunged into it instantly cease to breathe. Mixed 
with |th of its bulk of this gas, the atmospheric air is rendered 
unfit for respiration. It is, however, the principal food of 
plants, being absorbed by their leaves and roots in large 
quantity. Hence the presence of carbonic acid in tho atmos- 
phere is necessary to the growth of plants, and ihey have been 
observed to thrive better when the quantity of this gas in the 
air is considerably augmented. Plants will bear about 20 
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per cent, of this gas in addition to what is natural to them, but 
then they must be exp)osed to the light Probably from 5 to 
8 per cent, is as much as can be safely used. Common air, as 
has been already stated, does not contain more on an average 
than s^Vtt^^ of its bulk of carbonic acid; but M. De Saussuro 
found that plants in the sunshine grew better when it was in- 
creased to ^2^h of the bulk of the air, but beyond this quantity 
they were injured by its presence, even when exposed to the 
sun. When the carbonic acid amounted to one half, the 
plants died in seven days ; when it reached two thirds of the 
bulk of the air, they ceased to grow altogether. In the shade, 
any increase of carbonic acid beyond that which naturally 
exists in the atmosphere of our globe, was found to be injuri- 
ous. 

In nature, carbonic acid is prod»jced under a great variety 
of circumstances. It is given off from the lungs of all animals 
during respiration. It is formed daring the progress of fer- 
mentation. Fermented liquors owe their sparkling qualities 
to the presence of this gas. During the decay of animal and 
vegetable substances in the air, in compost heaps, or in the 
soil, it is evolved in great abundance. In certain volcanic 
countries, it issues in large quantity from springs and from 
cracks and fissures in the surface of tne earth ; while the vast 
amount of carbon contained in the wcod and coal daily con- 
sumed by burning, is carried up into the atmosphere, chiefly 
in this form. 

Carbonic acid consists of 1 equivalent of carbon and 2 
if oxygen. It unites with bases, (potash, soda, lime, &c.,) and 
forms compounds known by the nam* of carbonates. Thus 
pearlash is an impure larbonate of potash; the common soda 
of the shops, carbonate '^fsoda; ana limestone or chalk, carbon' 
ates of lime. From these compounds, it may be readily disen- 
gaged by pouring upon them diluted muriatic or sulphuric 
acids. From limestone, it is also readily expelled by heat, as 
in the common limekilns. During this process, the limestone 
loses nearly 44 per cent of its weight, (43 yV when pure and 
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dr) ,) a loss which represents the quantity of rarbonic acid 
driven off. Hence by burning limestone on the spot where it 
is quarried, nearly one half the cost of transportation may be 
saved. — Johnston, 

CHLORINE. 

CHLORms, when pure, is a gaseous substance, possessing a 
yellowish-green color, a disagreeable, pungent, suffocating 
©dor, and an astringent, acid taste. It is a non-supporter of 
ordinary combustion and respiration, although phosphorous 
gold leaf, metallic potassium and sodium, and several othei 
metals take fire in it and burn of their own accord. It is 
nearly 2i times heavier than common air, and therefore may 
be readily poured from one vessel into another. Water absorbs 
twice its own bulk of the gas, acquiring its color, smell, and 
disagreeable astringent taste. If a mixture of common salt 
and black oxide of manganese be put into a flask or bottle of 
colorless glass, and sulphuric acid, (oil of vitriol,) be poured 
upon it, a gas of a greenish-yellow color will be given off, 
and will gradually fill the bottle. Its most rer arkable prop- 
erties are, its power of destroying almost al! vegetable and 
animal colors, as well as the puti*id odor of i^scomposing or- 
ganic matter. Hence its value as a bleaching agent, and as 
a disinfectant and fumigant. 

Animals cannot breathe it without ?.uffocation ; and when 
unmixed with air, it speedily kills all h/ing vegetables. The 
solution of chlorine in water was found by Davy to promote 
the germination of seeds. 

It does not exist, and is rarely evolved in nature in a free or 
uncombined state, and therefore is not known to exercise any 
direct action upon the general vegetation of the globe. It ex- 
ists largely, however, in common salt, (chloride of sodium,) 
every 100 lbs. of this substance containing upwards of 60 lbs. 
of chlorine. Indirectly, therefore, it may be supposed to in- 
fluence, in some degree, the growth of plants, where common 
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lali exists naturally in the soil, or is artificially applied in any 
form to the land. — Tohnston, 



ELEOTBIOITT. 

Within the last half century, much interest has been taken 
in Europe and in this country, but not with much success, in 
the application of this agent, as a stimulant or fertiliser in 
forwarding garden vegetables, and indeed, field crops and 
trees. Yet, from the very nature of electricity, its operations 
aru too little understood for the cultivator to derive much ad. 
vantage from its use. Sir H. Davy, in treating of this subject 
says : " Electrical changes are constantly taking place in na- 
ture on the surface of the earth, and in the atmosphere ; but 
as yet, the effects of this power in vegetation have not been 
correctly estimated. It has been shown by experiments made 
by means of the Voltaic battery, (the instrument in which 
.lectricity is evolved by the mutual action of zinc, copper, and 
vater,; that compound bodies, in general, are capable of being 
decomposed by electrical powers; and it is probable, that the 
various electrical phenomena occurring in our system must 
influence both the germination of seeds and the growth of 
plants. I found that an acorn sprouted much more rapidly in 
water positively electrified by the Voltaic instrument, than in 
water negatively electrified ; and experiments made upon the 
atmosphere show that clouds are usually negative ; and as 
when a cloud is in one state of electricity, the surface of the 
earth beneath is brought into an opposite state, it is probable 
that, in common cases, the surface of the earth is positive.** 

The plans which have more recently been adopted in this 
country, and by some, thought to have been attended with 
success, are the two following, as detailed in Gardner's Farm- 
er's Dictionary: — Wires are supported upon a trellis running 
north and south, at a height of four to six feet above the 
ground as denoted in fig. 1 ; at the ends of each treliis, they 
a?e bent dc wn to the ground and about three inches below it, 
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and are conveyed at this depth through the loil, from otiu to 
the other end, so that the wire forms a parallelogram, thiui * 



Wire. 



- Sdrtkoe of the earth. 

Wire, 
Fig. 1. 

A number of these, at distances of two to four feet, ar^ 
arranged through the fields, and the grain or plants sown in 
the soil or in drills. It is stated on good authority that rye 
oats, wheat, &c., so treated, are singularly developed and ad- 
vanced in maturity. May it not be worthy of trial? In this 
case, the atmospheric electricity is supposed to act. 

The second plan is a Galvanic arrangement Large plates 
of sheet copper and zinc are used, the size depending upon 
the distance at which they are placed — 18 inches deep and 
three feet long may be used at a distance of 60 feet; these are 
sunk into the soil vertically, excepting three inches of the top, 
which is left exposed ; from one to the other, passes a stout cop- 
per wire, which is well soldered to both, and sustained by a 
few sticks or a trellis. 



Wire supported by sticks above the soil. 






Surface of the dtiSL 



Zine plale. Yvi, 2. Cbpper plate. 

Such an arrangement may be made to inclose four or five 
drills of potatoes, carrots, parsnips, &c. The fluid of the eartli, 
acting on the zinc, produces a corrosion, which gives rise to 
the Galvanic or electric curren., that traverses the soil, and is 
said to cause plants to grow very rapidly. An experiment 
after this plan was tried on potatoes by a Mr. Ross, at Ravens- 
wood, Long Island, in 1844. and il is stated, was successful 
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lALLOWlNa 

^\he9 land is allowed to rest without having my seed sown 
upon it, and without being touched by the plo¥', it is called a 
ka; but when it is allowed to rest, and at the same time is 
plowed, and exposed to the influence of the atmosphere, for 
the purpose of rendering it more friable, clearing it of herbage 
or weeds, and of absorbing fertilising gases, it was originally 
called a fallow; but now, different names are given to fallows, 
according to the purposes for which they are intended, and 
the manner and season in which they are made. Thus a 
naked falloio is that in which the ground is plowed at suitable 
intervals for several times in succession, and remaining some 
length of time without being sov/n. A green fallow is that 
where the land has been rendeied, mellow by plowing under 
a crop of oats, rye, buckwheat, clover, ray grass, turnips, 
lucem, chickory, lupines, or other cheap vegetables just in 
flower, by means of which, poor soils are cheaply and rapidly 
improved, especially if a liming be given. In this mode of fal- 
lowing, no time is lost by the land lying idle, or in an unpro- 
ductive state. Fallows are also sometimes distinguished by 
the season of the year in which the operation is chiefly or 
wholly performed, as summer and winter fallows. They are 
also named afler the crops plowed under, as clover fallow^ tur^ 
nip fallow, &c. 

Fallowing was so much practised in the ancient Roman 
husbandry, that seldom any seed was sown but on a fallow, 
and the product, in some cases, was nearly double that of the 
present day : but in England and this country, the practice is 
now generally regarded a». unprofitable, resiuiring much time 
and expenditure, which might otherwise be better em ploy ed- 
But, on clayey sdiis, a complete fallow has long been consid- 
ered as the basis of every profitable rotation crop by the most 
judicious farmers of Scotland ; and according to their concur- 
ring experience, on wet, cohesive soils, however good the 
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course of tillage, no trials, made upon a large scale, to past- 
pone a fallow more than eight years, hf.^e hitherto been suc- 
cessful Their land has been uniformly recruited during fal- 
lowing, which is proved by the circumstance, that, m all soils, 
a much less quantity of dung is necessary after a summer (al- 
low% 

Different soils require different classes of fallowing, as well 
AS a different rotation of crops, which the season of the year 
and local circumstances will naturally suggest themselves to 
the prudent husbandman, so that no absolute rule of one dis- 
trict will apply to another. The principal use of fallowing is 
in altering the mechanical arrangement of the soil, either by 
pulverising it, or making it more compact, both of which 
effects are thereby produced, according to circumstances, and 
in absorbing fertilising gases from the atmosphere as well as 
in destroying roots, seed .weeds, and insects. Although a 
winter fallow is an excellent thing in light sandy ground, as a 
preparation for spring crops, a naked summer fallow should 
seldom, if ever, be adopted, as a green fallow, in general, will 
serve the desired end ; but not so with deep, stiff, clayey soils, 
which require a thorough drying and pulverising before they 
can be benefitted by the autumnal and winter rains, that 
would otherwise render the earth more compact and hard. 
They ought to be plowed in such a manner as to expose the 
largest and the most uneven surface, in order that the rays of 
*he sun may fall upon it, and that the winds may have easier 
access to impregnate the soil with the nutritious gases 
of the air. For, by exposing the soil in large clods to the 
action of the sun*s rays, in spring and summer, it is heated 
to a temperature of 120*^ F., and often much higher, by 
which its moisture is exhaled, and the clay partakes somewhat 
of the character of that which has been burnt by fire. It then 
becomes more brittle, absorbs nitrogen and ammonia from the 
air, and is less liable to cohere with subsequent moisture. 
Clods upon the surface, after wheat is sown, do little or *no 
harm, but rather do good ; they afford shelter to the young 
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plants during the winter, and their crumbling down in the 
spring, as they always do after frost, affords a renewed supply 
of nutriment to the crop. 

Again, after all the soluble matter in a soil is exhausted by 
cropping, there still remains much carbonaceous matter, the 
remains of woody fibre, which imbibes a large proportion of 
oxygen when exposed to the air, that would otherwise remain 
inert in the soil unless a new fermentation were excited in it 
by this or some other means. Now, in clayey soils, this car- 
bonaceous matter is effectually excluded from absorbing oxy- 
gen and nitrogen from the air, but is brought into a condition 
to do so by summer fallowing. The effect of this and of its 
imbibing moisture, is its gradual conversion into carbonic acid 
and carbureted hydrogen for the nourishment of plants, and 
thereby answers one of the principal ends proposed. 

aUBNETISM— MXTLOBINa-ftHADB. 

£vK&T farmer knows, that when a soil has been shaded for 
a considerable time by a dense crop of clover, ray grass, hemp» 
turnips, cabbages, peas, &G., or is covered by buildings, boards, 
stones, shavings, sawdust, tan bark, chaff, straw, coarse hay, 
or other fibrous matter, though naturally hard and stiff, be- 
comes mellow, soft, and free, and obviously is in a state of 
fermentation. This may be accounted for on the principle 
that putrefaction, or solution of vegetable substances in the 
soil, is more readily promoted by a close or stagnated state of 
the air, than by a constant supply and addition of oxygen 
from a pure atmosphere ; or, in other words, that such a cov* 
ering will prevent the excessive exhalation of moisture, nitro 
gen, hydrogen and carbonic acid gases, which accumulate 
and thereby promote the putrefaction or decomposition of veg 
etable matters, and thus enrich the soil. 

It is upon this principle, that the new and peculiar kind «f 
manuring, called Chimeyismy depends, which is stated to hot« 
been employed with signal success, by Mr. Gurney, a farrier 
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of East Cornwall, in England, a few years since. The opera- 
tion consists in covering grass land with long straw, coarse 
hay, or other fibrous matter, which is allowed to remain upon 
the ground until the grass springs through it to the desired 
height, and then raking it off and spreading it on another por- 
tion of the field; the operation being repeated as long as the 
straw or hay remains sufficiently entire to be conveniently ap- 
plied. It is upon the same principle, too, that orchards and 
fruit trees are rendered more productive by mulching with 
straw or refuse hay around their trunks and over their roots ; 
and from this, and other causes, the quality of a poor, thin, un- 
productive soil, which has been for some time shaded by 
brush wood or a dense forest, is materially improved. In a 
forestt however, all other vegetation being prevented, the land, 
besides receiving a yearly manuring of vegetable mould from 
the fallen leaves, is caused to be many years in uninterrupted 
fallow ; and is sheltered, also, from the beating of rain drops, 
which slowly and gently descend upon it, fraught with piin- 
ciples of fertility, instead of washing out the valuable saline 
matter it may contain. Beneath the overshadowing branches 
of a forest, too, the soil is also protected from the wind, and 
to this protection Sprengel attributes much of that rapid im- 
provement so generally experienced where lands are covered 
with wood. The winds carry along with them earthy matter, 
which they again deposit in the still forest, and thus gradually 
form a soil even in places where it is the most bare. 

Independent of the above considerations, shade is necessary 
for all plants in their infancy, when they are diseased, or 
when they have suffered violence by removal. Seeds germi- 
nate best in obscurity, and young plants thrive better when 
shaded for a few days after they are up. The clouds oflen 
furnish such shade, but art may use means to give it to them. 
Seeds that are necessary to be sown on tnc surface, or with a 
little earth over them, also grow best if shaded for a time. 
Shade, too, is necessary for such plants, as it is desirable to 
prolong their freshness and flowering ; and it is equally im- 



portant and almosv fidispensable to all plants in cutting or 
Blips, in order that they may root well. But plants in the 
light purify the air by absorbing carbonic acid and disengag* 
ing their oxygen, and at night, they corrupt the air by suffer, 
ing carbonic acid to escape without being decomposed. 

HTDfiOaEN. 

Htdrogen, in its pure state, exists only as a gas, and is the 
lightest substance known. It has neither taste nor smell ; is 
colorless, transparent, and highly inflammable ; but does not 
support either combustion or respiration; being 16 times 
lighter than oxygen gas, and nearly 141 times lighter than 
atmospheric air. In all its properties, it resembles a metal ; or, 
in other words, it is a gaseous metal, even as mercury is a 
liquid one. Combined with oxygen, it forms water ; with chlo- 
rine, muriatic acid ; with nitrogen, ammonia ; with phosphorus, 
phosphoreted hydrogen; and with sulphur, sulphureted hydr<^en. 
It also enters into the composition of all compounds containing 
water, (as the hydrates of lime, magnesia, &c.,) nunrierous 
acids and salts, and the various proximate organic principles 
both of the animal and vegetable kingdoms. Its compounds 
with carbon, forming coal and oil gases, employed for lighting 
our cities, are of much economical value. 

Plants contain from 6 to 7 per cent, of hydrogen in the dried 
portion without water, in which there is ^th by weight; fat. 
and wax contain from 10 to 13 per cent. 

Light Carbureted Hydrogen. — This substance is abundantly 
termed during the decay of vegetable mattpr in moist places, 
or in stagnant pools, from the mud in the bottoms of which it 
may pficn be seen rising in bubbles, and may readily be 
caught. It often rises in hot weather from low, stagnant 
marshes, and hence is called marsh air. It is also generated by 
the combustion of bituminous coal, and forms the much- 
dreaded fire damp, or explosive gas of mines, when mixed with 
air. Animals introduced into it instantly cease 'o breathe. 
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This gas is nlso given off along with carbolic acid during 
the fermentation of compost heaps, or of other large collec- 
tions of vegetable matte:. It is said, also, to be generally 
present in well-manured soils, and is believed to contribute 
in such cases to the nourishment of plants. It is, however, 
very sparingly soluble in water, so that in a state of solution 
it cannot enter largely into the pores of the roots, even though 
it be abundantly present in the soil. 

S^dphureied Hydrogen, — This is a gaseous compound of sul- 
phur with hydrogen, and may be readily known by' its disa- 
greeable fetid odor of rotten eggs. Water absorbs about 3 
times its volume, and natural solutions are found in sulphur 
springs. It is colorless, inflammable, and highly poisonous 
when respired. An atmosphere containing tvW^^ P^^^ ^^ ^^^ 
gas killed a large dog, and one of 7^7^^ V^^^ killed a horse. 
Being considerably denser than common air, it may be poured 
into cavities, or holes, and by this means has been successfully 
employed in destroying vermin and rats. 

This gas is often produced in marshy and stagnant places 
and in fish ponds, where vegetable matter is undergoing decay 
in the presence of water containing gypsum or other sulphatesi 
and it may occasionaHy be detected by the sense of smell 
imong the roots of the sod, in old pasture land, to which a 
uop-dressing is occasionally given. As in the egg, so also in 
other decaying animal substances, especially when the air is 
in some measure excluded, this gas is formed. In putrefied 
cow's urine, and in night soil, it is present in considerable 
quantity. 

Sulphureted hydrogen is also exceedingly noxious to vege- 
table life, when diffused in any considerable quantity through 
the space by which it is surrounded^ The luxuriance 
of the vegetation in the neighborhood of sulphurous springs, 
however, has given us reason to believe that water impregnated 
with this gas, may act in a beneficial manner when it is placed 
KTithin reach of the roots of plants. It seems also to be ascer- 
ainod that natrral or artificial waters, which have a sulphur* 
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ous taste, give birth to a peculiarly luxuriant \egetation, when 
they are employed in the irrigation of meadows^ This gas, 
however, as well as those of carbonic, nitrous and muriatic 
acids, is regarded as injurious to vegetation when occurrmg in 
isxcess, particularly during the absence of light 



UGHT AND HEAT— THEm XNTLXTBNOB OH VBOBTATION. 

Light, produced by the rays of the sun, is a most important 
agent in the*development of plants, the green color of their 
leaves, fruit, twigs, &;c., being produced by its action ; but it 
is not necessary to have the direct solar beanv— diffuse day* 
light is sufficient, although the action is not, in this case, so 
rapid and energetic, as when aided by the bright rays of the 
sun. Mould, and some kinds of mushrooms, however, grow and 
thrive without light ; but trees and the plants usually cultivated, 
cannot long exist in a healthy state without its presence. 

All green and living plants, exposed to the light, and living 
upon atmospheric air, obtain most of their carbon from its 
carbonic acid, (which they imbibe and decompose,) their hydro- 
gen from its moisture, and their nitrogen partly from the ammo- 
nical vapor which therein exists. But in the absence of light, 
oxygen is withdrawn from the air, the carbonic acid emitted, 
and plants in the dark deteriorate the air in which they are 
confined; whereas, when exposed under the open canopy of 
heaven to the alternations of light and darkness, sunshine and 
gloom, exactly the reverse is the case. Hence we have the full- 
est reason to believe that plants are nourished by the carbonic 
acid of the atmosphere, which is absorbed directly by their 
leaves from the surrounding air, and also by their roots, when 
dissolved in rain water ; and further, that the rapidity of the 
decomposition bears a direct relation to the intensity of the 
light. • 

In the tropics, for instance, vegetation is wonderfully active, 
and this is due as much to the brighter sunshine, as to the 
more elevated temperature of these varts. There is no difficulty 
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in obtaining in a stove nor in a conservatory, an atmosphere 
as warm, and if necessary, as moist as may be desired, and the 
plants of hot countries may be cultivated with a certain de- 
gree of success in such a situation ; but they never exhibit the 
thriving and beautiful appearance, the deep-green color, char- 
acteristic of health, belonging to them in their natural state. 
We may substitute artificial warmth for that of the sun, but 
we cannot supply the place of itir light — Fownes. 

How necessary light is to the health of plants may be infer- 
red from the eagerness with which they appear t6 long for it. 
How intensely does the sunflower watch the daily course of 
the sun ! How do the countless blossoms nightly droop, when 
he retires, and the blanched plant strive to reach an open 
chink through which his light may reach -it! Thus a potatr> 
has been observed to grow up in quest of light from the bot- 
tom of a well 12 feet deep — and in a dark cellar a shoot of 
20 feet in length has been met with, the extremity of which 
had reached and rested at an open window. 

That the warmth of the sun has comparatively little to do 
with this specific action of his rays on the chemical functions 
of the leaf, is illustrated by some interesting experiments of 
Mr. R. Hunt, of England, on the effect of rays of light of differ- 
ent colors on the growing plant He sowed cress seed, and 
exposed different portions of the soil in which the seeds were 
germinating, to the action of the red, yellow, green, and blue 
rays, which were transmitted by equal thicknesses of solu- 
tions of these several colors. " After ten days, there was un- 
der the blue fluid a crop of cress of as bright a green as any 
which grew in full light, and far more abundant The crop 
was scanty under the green fluid, and of a pale-yellow, un- 
healthy color. Under the yellow solution, only two or three 
plants appeared, but less pale than those under the green ; 
while beneath he red, a few more plants came up than Imder 
the yellow, though they were also of an unhealthy color. The 
red and blue bottles being now mutually transferred, the crop 
formerly beneath the Uue, in a few days, appeared blightet^ 



OfFOHnSBABLB BCAVtrRSS. 28 

while on the patch previously exposed to the red, some addi- 
tioDal plants sprung up." Prom the result of these experi- 
ments, it has been recommended that a cheap blue glass be 
employed for glazing hothouses, conservatories, &c., instead of 
the kind in common use. 

Besides the rays of heat and of light, the sunbeam contains 
what have been called chemical rays, not distinguishable by 
our senses, but capable of being recognised by the chemical 
effects they produce. These rays appear to differ in kind, as 
the rays of different colored light do. It is to the action of 
these chemical rays on the leaf, and especially to those which 
are associated with the blue light in the sola^ beam, that the 
chemical influence of the sun on the functions of the leaf is 
principally to be ascribed. 

There are, also, some of the relations of soils to heat, which 
have considerable influence upon their power of promoting 
vegetation. These are the rapidity with which they absorb 
heat from the air, the temperature they are capable of attain- 
ing under the direct action of the sun*s rays, and the length 
of time during which they are able to retain this heat. 

Power of Absorbing Heal. — It is an important fact, in reference 
to the growth of plants, that during sunshine, when the sun's 
rays beat upon it, the earth acquires a much higher tempera- 
ture than the surrounding air. This temperature very oflen 
amounts to 110° F., and sometimes to nearly 160°, while the 
air in the shade is between 70° and 80°, only. Thus the roots 
of plants are supplied with that amount of warmth which is 
most favorable to their rapid growth. 

Dark-colored soils, such as black and brownish-red, absorb 
the heat of the sun most rapidl>, ind therefore, become warm 
the soonest They also attain a higher temperature, by a few 
degrees only, however, (3° to 8°,) than soils of other colors ; 
and thus, under the action of the same sun, will more rapidly 
promote vegetation. 

Every one will understand that the above differences are 
observed among such soils, onLy, as are exposed to the same 
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sun under the same circumstances. Where th6 exposure, or 
aspect of the soil, is such as to give it the prolonged benefit * 
of the sun's rays, or shelter it from cold winds, it will prove 
more propitious to vegetation than many others less favorably 
situated, though darker in color and more free from superflu- 
ous moisture. 

Power of Retaining Heat — Soils differ, however, in their pow- 
er of retaining the heat they have thus absorbed. All hot 
bodies, when exposed to the air, gradually become cool. So 
do all soils ; but a sandy soil will cool more slowly than a 
clay, and the latter than a soil which is rich in vegetable mat- 
ter. The differe'nce, according to Schiibler, is so great, that a 
peaty soil cools as much in one hour as the same bulk of clay 
in two, or of sand in three hours. This may no doubt have 
considerable influence upon growing crops, inasmuch as, after 
the sun goes down, the sandy soil will be three hours in cool- 
ing, while the clays will cool to the same temperature in two, 
and rich vegetable mould, in one hour. But on those soils 
which cool the soonest, dew will first begin to be deposited ; 
and it is doubtful, where the soils are equally drained, whether, 
in summer weather, the greater proportion of dew deposited on 
the clays and vegetable moulds may not more than compen- 
sate to the parched soil, for the less prolonged duration of 
the elevated temperature derived from the action of the sun's 
rays. It is also to be remembered, that vegetable soils, at 
least, absorb the sun's heat more rapidly than the lighter-col- 
ored, sandy soils, and thus the plants, that grow in the former, 
which is sooner heated, may in reality be exposed to the high- 
est influence of the sun's warmth, for, at least, as long a 
period as those which are planted in the latter. 

The only power we possess over these relations of soils to 
heat, appears to be, that by top-dressing with charcoal, with 
soot, or with dark-colored composts, we may render it more * 
capable of rapidly absorbing the sun's heat, and by admixture 
with sand, more capable of retaining the heat which it haf 
hus obtained. — Johnstoru 
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MOBIATIO OR HITDROORLORIO AOID. 

Purs muriatic acid is a colorless, invisible gas, containing 1 
atom of chlorine and 1 of hydrogen, having a pungent odor 
and an intensely acid taste — is incombustible and incapable 
of supporting combustion, but fumes in the air, and cannot be 
respired without exciting violent spasms in th» tongue and 
throat Water, at 40° F., absorbs 480 times its volume, and in 
this state, it forms the muriatic acid of commerce, or spiriu (^ 
salts, which has commonly a straw-yellow color, caused by 
the admixture of nitric and sulphuric acids with oxide of iron. 
It is procured by distilling common salt with sulphuric acid 
in an earthen-ware apparatus, and receiving the vapor in 
water. 

Muriatic acid corrodes the skin, and in its undiluted state, 
is poisonous both to animals and plants. It dissolves common 
pearlash, soda, magnesia, and limestone, with eifervescence ; 
and readily dissolves, also, and combines with, many earthy 
substances which are contained in the soil. When applied to 
living vegetables in the state of an exceedingly dilute solution 
in water, it has been supposed upon some soils and under some 
circumstances, to be favorable to vegetation. Long experi- 
ence, however, on the banks of the Tyne and elsewhere, in 
the neighborhood of the so-called alkali works, according 
to Professor Johnston, has proved that in the state of vapor 
its repeated application, even when diluted with much air, is 
in many cases fatal to vegetable life. In these works, car- 
bonates and sulphates of soda are manufactured from com- 
mon salt, and in one of the processes, immense quantities of 
muriatic acid are thrown off from the furnace. 

Poured in a liquid state upon fallow land, or land preparing 
for a crop, it may assist the growth of the future grain by 
previously forming, with the ingredients of the soil, some of 
those compounds ivhich have been occasionally applied as 

manures. 

2 
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NITROaEN, OR AZOTE. 

N1TROGB5, when pure, is a colorless, odoness, '.asteless gaS| 
neither combustible nor capable of supporting combustion 
nor respiration. It exists in the atmosphere to the amount ot 
79 per cent, of its bulk. Animals and plants die in this gas, 
and a taper is instantly extinguished when introduced into it ; 
the gas itself undergoing no change. It is lighter than atmos* 
pheric air in the proportion of 974- to 100. It is an essential 
constituent of the air we breathe, serving to temper the ardor 
with which combustion would proceed and animals live in 
undiluted oxygen gas. It forms a part of very many animal, 
and some vegetable substances, but it is not known to enter into 
the composition of any of the greai mineral masses of which 
the earth's crust is made up. In coal, alone, which is of vege- 
table origin, it has been detected to the amount of 1 or 2 per- 
cent. It is, therefore, much less abundant in nature than any 
of the other so-called organic elements — and it exhibits much 
less decided properties than any of them ; yet it performs some 
of the most important functions in reference both to the growth 
of plants and to the nourishment of animals. It is only slight- 
ly absorbed by water, 100 volumes of which dissolve from H 
to 4 volumes of gas. Spring and rain waters absorb it, as they 
do oxygen, from the atmospheric air, and bear it in solution to 
the roots, by which it is not unlikely that it may be conveyed 
directly into the circulation of plants. 

Hitherto, nitrogen has resisted all attempts at decomposition, 
and must, therefore, be considered as a chemical element 
The quantity present, in all cultivated plants is very small, 
compared with that of the other elements which enter into 
their composition, rarely amounting to 6 per cent. Its combi- 
nations with oxygen are numerous; of which nitric acid, 
(aqua fortis,) is the most important. With hydrogen, it forms 
ammonia, the importance of which has already been describe 
^d on a previous page. 
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Nitrogen does not constitute an ingredient of any of the solid 
rocks, if we except mineral coal, nor do we know of any other 
source than the atmosphere from which it can be obtained in 
very large quantity. It exists, as we nave seen, in vegetables, 
and it is more largely present in animal substances; but these 
organised matters must themselves have drawn this element 
from a foreign source, and the atmosphere is the only one 
from which we can fairly assume it to have been originally 
derived. 

But though the nitrogen, like the carbon of plants, may 
thus be traced to the atmosphere, as its original source, it 
does not follow that this element is either absorbed directly 
from the air, nor In an uncombined and gaseous state. Though 
the leaves of trees and herbs are continually surrounded by 
nitrogen, the constitution of plants may be unfitted for ab- 
sorbing it by their leaves. The nitrogen may not only require 
to be in a state of combination before it can enter into the 
circulation, but it may also, be capable of gaining admission 
only by the roots. 

OXTQ'ESf, 

The simple body known at different periods by the names 
of oxygen, vital air, empyreal air, and dephlogisticated air, when 
pure, is colorless, odorless, tasteless, and incombustible, but a 
powerful supporter of combustion, and its presence is essen- 
tial to the existence both of animal and vegetable life ; but 
produces death by over-excitement, if long breathed pure. 
Combined with nitrogen, it forms about 21 per cent, by vol- 
ume of the atmosphere, and is heavier than common air, in 
the proportion of about 11 to 10. United with hydrogen, it 
forms water, by which it is capable of being absorbed in the 
ratio of 100 measures of water to 34- to 6i of the gas. In a 
word, it may be made to combine with every simple substance 
with which we are acquainted; and the act by which the 
union takes place, is called oxydation, and the bodies thus com- 
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bined, whatever may be their character, are said to be oxtd- 
ised. 

Oxygen is the most active element in nature, and is very 
extensively diffused throughout the material world, producing 
change in the metals by oxidation, and in organic structures, 
decomposition, or decay. It also exists largely in water, every 
9 lbs. of this liquid containing 8 lbs of gas. Rain, spring and 
river waters always contain a large proportion, which they 
have derived from the atmosphere ; and this oxygen, as they 
trickle through the soil, administers to the growth and nourish- 
ment of plants in various ways; but in pure oxygen, plants re- 
fuse to vegetate, and like animals exposed to it, speedily perish. 

But the quantity of this substance which is stored up in 
nature is still more remarkable. Nearly one half of the 
weight of the solid rocks which compose the crust of our 
globe ; of every solid substance we see arouud us ; of the houses 
in which we live ; of the stones on which we tread ; of the 
soils which we daily cultivate, and much more than one half 
by weight of the bodies of all living animals and plants, con- 
sist of this elementary body oxygen, known to us only in the 
state of a gas. It may not appear surprising that any one 
elementary substance should have been formed by the Creator 
in such abundance as to constitute nearly one half by weight 
of the entire crust of our planet, but it must strike one as 
remarkable, that this should also be the element on the pre- 
sence of which all animal life depends — and as nothing less 
than wonderful, that a substance which we know only in the 
state of thin air, should, by some wonderful mechanism, be 
bound up and imprisoned in such vast stores in the solid moun- 
tains of the earth, be destined to pervade and refresh all nature 
in the form of water, and beautify and adorn the earth in the 
solid parts of animals and plants ! But all nature is full of 
similar wonders, and every step we advance in the study of the 
art by which the principal class of mankind toil and live, we 
cannot fail to mark the united skill and bounty of .he same 
Great Caus^. 
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OZYaENATTON. 

OxTGEMATioN, which is synonymous with oxidation, is a term 
used by Dundonald, in his '* Treatise Showing the Intimate Con- 
nection that Subsists between Agriculture and Chemistry," to 
denote the formation of particular' acids with their peculiar 
bases, produced by the combination of pure air with inflammable 
substances. These acids, as they are produced, it is known, 
combine with the alkaline or calcareous matter of the veg^ 
tables, or other similar matter in the soil, and form chemical 
salts, which, for the most part are very soluble in water* 

To this process of oxygenation, the continuance of vegetable 
matter on the surface of the earth is principally to be ascribed ; 
as in the case of peat mosses, morasses, swamps, &c., as well 
as in most soils, but more especially such as have long been 
under cultivation. The indestructible state of vegetable matters 
existing under these circumstances, and their constant increase 
of growth, may be referred to the insoluble compounds, pro* 
duced by the action of pure air on these inflammable sub- 
stances. 

The process of putrefaction is always accompanied by that 
of oxygenation ; but the latter may be, and is to a great extent 
mdependent of putrefaction. ThQ insolubility, to a certain 
extent, of the system adopted by nature, is undoubtedly to be 
preferred to one more completely soluble; for it is evident, that 
if putrefaction or oxygenation had possessed the power of ren- 
dering all the vegetable matter soluble in water by a speedy 
process, two pernicious consequences must have followed, 
namely — the rains would have washed down such extracts and 
such soluMe matters, as fast as formed, into the rivers and 
sf nngs, contaminating their waters, and rendering them unfit 
for the existence of fishes or for the use and sustenance of 
terrestrial animals. The sea, in process of time, would thereby 
receive all the vegetable and animal produce of the dry land, 
and the earth would ultimately become barren, cons'eting alone 
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of the mineral simples without any admixture of vegetable 
matter. Consequently there could be no accumulation of this 
substance on the surf, je, as is the case at present to an im- 
mense degree. Hence a frequent exposure of fresh surfaces to 
the action of the air by promoting oxygenation, as in the cases 
of fallowing and frequently stirring the earth in cultivateil 
fields will increase the inso.ubility of vegetable matters con* 
tained in the soil. 

The oxygenation of peat, and indeed the combination of pure 
air or oxygen with inflammable substances, renders them less 
inflammable, a process analogous to that of combustion. In 
both cases, saline compounds are formed, which will not burn. 
The surface of peat mosses, or the parts most exposed to the 
action of the air, is capable of becoming more and more oxyge- 
nated than the under stratum. On this account, the upper por- 
tions of peat mosses are generally thrown aside when the peat 
is dug up for fuel. 

WATERY VAFOH OF THE ATMOSPHERE. 

The last substance to be noticed under this general head is 
the aqueous vapor of the atmosphere, without the ever-present 
existence of which, no ordinary cultivated plant could thrive, 
and few subsist at all. An All-bountiful Providence, therefore, 
has ordained that it should be ever ready to meet the demands 
of vegetable life, and that its quantity should vary with the 
temperature, increase with the warmth when its presence is 
most needed by the plant, and diminish in proportion as the air 
becomes cooler. The quantity of vapor which the air is 
capable of holding in suspension is dependent upon its tempe- 
rature; that is, at high temperatures, in warm climates, or in 
warm weather, it can sustain more — ^at low temperatures less. 

Hence, when a current of comparatively warm air, loaded 
with moisture, ascends to, or comes in contact with, a cold 
mountain top, it is cooled down, and rendered incapable oi 
hoWing the whole vapor in suspension, and therefore, leaves 
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behind a portion of its watery burden in the form of a mist or 
cloud. In the rills or springs subsequently formed, the aque- 
ous particles which float in the midst» reappear on the plains 
below, bringing nourishment at once, and a grateful relief to 
the thirsty soil. 

It not only rises into the atmosphere from boiling water at 
212^F., but it evaporates from water in open vessels, from the 
ocean, rivers, and other waters of the earth, and from the land 
itself, at almost every temperature, with a rapidity proportioned 
to the previous dryness of the air, and to the velocity and tem- 
perature of the winds which pass over it JSven the hardest 
ice is gradualy dissipated in the coldest weather, and it is stated 
on good authority, that, in the intense cold of Siberia, not only 
living bodies, but the very snow smokes and fills the air with 
vapor. 

It thus happens that the atmosphere is constantly impreg- 
nated with watery vapor, which, in this gaseous state, accom- 
panies the air wherever it penetrates, permeates the soil, per- 
vades the leaves and pores of plants^ and gains admission into 
the lungs and general vascular system of all terrestrial ani- 
mals. But it is chiefly when it assumes the form of 
rain, snow, hail, and dew, that the benefits arising from a 
previous conversioi of water into vapor are to be particularly 
appreciated by the husbandman, which will be found unde? 
their respective heads, under "Liquid Manures." 
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ALU]£. 

ALUM, is a salt, when good, composed of about 11 percent; 
of alumina, 10 per cenU of potash, 33 of sulphuric acid, and 
46 of water. It is produced in large quantities by the decom- 
position of aluminous slates, or shales, on exposure to the air, 
or by calcination. It is formed naturally on many parts of the 
earth's surface, and is daily forming by the decomposition of 
alum shales where exposed to the air. It is largely manufactured 
by burning these shales, and afterwards dissolving portions of 
them in water and adding solutions of common muriate or 
sulphate of potash. It frequently contains ammonia, from 
urine or the crude sulphate of the gas works, employed in its 
manufacture. 

In or prior to the year 1766, Dr. Francis Home, of Edinburgh, 
the jflrst person on record who made experiments with saline 
bodies in promoting the growth of plants, found no beneficial 
effects to result from the application of alum to garden mould, 
the soil on which his experiments were made. Its composi- 
tion, however, would lead us to expect it to exert a beneficial 
influence on the growth of many plants, especially where the 
less pure varieties, or the refuse of alum works can be applied 
to the land at a comparatively small cost 

Where alum is found in abundance, the soil is very properly 
called a ** sour soil," on which but few vegetables will grow. 
This sterility is to be corrected by lime, by earthy matter 
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cotitaining magnesia, or by alkaline salts. The neutral salts, 
formed by such application, will be the fiulphates of lime, 
ma^esia, potash, soda, or of ammonia^ according to the species 
of alkali applied. Although no beneficial effects were found 
to result from the experiments made by Dr. Home, yet they 
may, with great probability, be expected to arise by the appli- 
cation of alum to soils containing an excess of lime ; especially 
to such as contain, besides calcareous matter, a sufficient pro- 
portion of animal and vegetable remains. In this case, the 
alum will be decomposed by the lime, on the principle of 
superior affinity, whilst its carbonic acid will be disengaged, 
and on being absorbed by the rootlets of the plants will afford 
them food for their growth. 

ALUMnrA, OR TBB EASTR OF ALUM. 

Alumina, known also by chemists under the names of oxide 
cf cduminium, (10 parts of aluminium and 8 of oxygen,) argil^ 
and argilaceous earth, is the base of alum, just described, and 
is one of the most abundant productons of nature. It forms a 
large proportion of the slaty and shaly rocks, and is the prin- 
cipal ingredient, also, of kaolin and all clays out of which 
bricks, tiles and earthen ware are made, as well as of all 
clayey soils, which increase in tenacity in proportion to the 
quantity of the substance they contain. In a pure and crys- 
talised state, it constitutes the corundum, ruby, and sapphire, 
the two latter of which are among the hardest and most valu-, 
able of gems. 

When pure, alumina is a white, tasteless, earthy substance, 

which adheres to the tongue, and is insoluble in water, but 

possesses a great affinity for it, and readily dissolves in caustic 

potash or soda, as well as in most acids, particularly when 

recently thrown down from a solution of alum. When heated 

to redness, however, it becomes dense and hard, as in burnt clay 

or fire bricks, and then, can only be dissolved with great diffi- 

eulty, even by the strongest acids. 

2* 
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Although alumina exists so extensively in the soil, it contri- 
butes only in a feeble degree, if at all, in a direct manner, to 
the nourishment and growth of plants; but on this point chem- 
ists do not agree. 

Phosphate of alumina. — Notwithstanding phosphoric acid is 
disseminated in some form or other throughout most clayey 
soils, though very small and variable in quantity, our present 
knowledge on the subject is too vague to be an object of in- 
terest to the agriculturist For, the greater part of the an- 
alyses of soils hitherto published, phosphoric acid, when com- 
bined with, or found in presence of alumina, has either been 
altogether neglected, rudely guessed at, or simply indicated by 
a rough approximation. Therefore, to what extent this ferti- 
liser exists in different soils, we have no direct proof 

Silicates of Alumina, — Silica combines with alumina, also, in 
various proportions, forming silicates, which exist abundantly 
in nature in the crystalline rocks, and may also, like the other 
silicates be formed by art Feldspar, mica, hornblende, and the 
augites, which abound in the trap rocks, all contain much 
alumina in combination with silica, and probably, upwards of 
one half by weight of the trap rocks, in general, as well as of 
the hornblendes, micas, and feldspars, of which so large a part 
of the granitic rocks is composed, consists of silicates of 
alumina. The alumina itself in these several minerals varies 
from 11 to 38 per cent, but generally averages about 20 per 
cent, of their entire weight 

These silicates, when they occur alone, unmixed or uncom- 
bined with other silicates, decompose very slowly by the action 
of the atmosphere. They disintegrate, however, and fall to 
powder, when the alkaline silicates with which they are asso- 
ciated, in feldspar, &.C., are decomposed and removed by atmos- 
pheric causes. In this way, the deposits of porcelain clay, so 
common in Cornwall and in other countries, have been pro- 
duced fr3m the disintegration of the feldspathic rocks, and the 
clayey soils which occur in granite districts have not unfre- 
quently had a similar origin. 
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When contained in the soil, the silicates of alamina undergo 
a slow decomposition from the action of various acid sub- 
stances to which they are exposed. A portion of their alumina 
is dissolved and separated by plants, or is washed from the soil 
by the rains; or by the. waters that curise from beneath. 

Sulphate of Alumina. — When alumina is digested in diluted 
sulphuric acid, it readily dissolves, and forms a solution of 
sulphate of alumina. This solution is characterised by a re- 
remarkable and almost peculiar sweetish, astringent taste. 
When evaporated to dryness, it yields a white salt, which dis- 
solves in twice its weight of water, only, and when exposed to 
the air, attracts moisture rapidly and spontaneously runs to 
a liquid. This salt exists in some soils, especially in those of 
wet, marshy and peaty lands. Comparatively but few experi- 
ments have yet been made with the view of determining its 
direct influence upon vegetation. — Johnston, 

AMMONIAOAL SALTS. 

We have reason to believe that ammonia, in every state of 
combination with acids, tends in a greater or less degree to 
promote the growth of ail cultivated plants. The amount 
taken up by a crop from an acre of land rarely exceeds 30 lbs. 
except in such crops as turnips, rape, radishes, cabbages, 
mustard, cress, &>c^ which often carry off upwards of 100 lbs. 
None of its salts are known to occur in nature, unmixed or 
combined with other matter in sufficient quantities to be applied 
directly to the soil or to plants ; and only a few can be pro- 
duced by artificial means at so low a price as to admit of their 
being used with economy. The following, however, can be 
safely recommended or adopted with the hope of success : — 

Carbonate of Ammonia, — This salt is obtained in an impure 
state by the distillation of horns, hoofs, and even bones. In 
this impure form, it is not generally brought into the market, 
but in some regions it might be afforded at so low a price as to 
place it within the reach of every practical farmer. It la 
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supposed by some, that this carbonate is too Yohitile, or rises too 
readily in a state of vapor, to be economically applied to the 
land. In the form of a weak solntion, however, pnt on by means 
of a water cart, or in moist showery weather, simply as a top- 
dressing, especially to gr«ss lands and on light soils, it may be 
safely recommended where it can be procured at a sufficiently low 
price. — Johnston. 

Nitrate of Ammonia. — ^If it be correct that those substances act 
most powerfully as manures which are capable of yielding the 
largest quantity of nitrogen to plants the nitrate of ammonia 
ought to promote vegetation in a greater degree than almost any 
other saline substance we could employ. According to the ex- 
periments of Sir H. Davy, however, this does not appear to be 
the case, though Sprengel has found it more efficacious than the 
nitrates either . of potash or of soda, and acts more upon 
grain crops than upon the legumes and clovers, a result that 
is to be explained by the absence of sulphuric acid, which ap- 
pears especially to aid in the development of the latter class of 
plant& 

Oxalate of Ammonm. — ^According to DuAdonald, this salt, as 
well as the oxalates of potash and of soda, highly promotes vege- 
tation, and may be produced in great abundance by the addition 
of alkaline salts or other saline matters to oxygenated peat, and 
also to oxygenated bituminous coal, forming there with a mucila- 
ginous saponaceous compound, soluble in water, the good efifects of 
which, on most soils, are well known. 

Sal Ammoniacy or Muriate of Ammonia. — ^This salt, in the pure 
state in which it is sold in the shops, is too high in price to be 
economically employed by the practical farmer. An impure 
article might be prepared, however, from the liquor of gas 
works, which might be sold at a sufficiently cheap rate to 
admit of an extensive application to the land. This could be 
done by mixing the waste muriatic acid, or the waste chloride 
of lime with the gas liquor, and evaporating the mixture to 
dryness. 
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Professor Johnston cites an instance where 20 lbs. of this salt 
were applied to an acre of wheat on a heavy loam, and to winter 
rye, on a tilly clay, both after potatoes, with the following 
results. — 



Ryei,iiiidre88ed, 14 bosholi 30| owt. 

Do. dreassed, 19 do. 43| do. 

JncnaaOf 5 bttihels. 7 ewU 

liVheat, undreased, 35 bqsheto, each 61 lb« 

Do. dressed, 36^8 bushels, each flS Ibi. 

iDicrease, IM boaheK 

The increase of the experiments was not very large, but the 
quantity of sal ammoniac employed was probably not great 
enough to produce a decid<*J effect. It is a valuable fact for 
the farmer, however, and not uninteresting in a theoretical 
-^int of view, that a part of the same viiieat field, dressed with 
li cwt. of common salt per acre, gave a produce of 40 bushels 
of grain. , 

Sal ammoniac is totally volatile, and is soluble in 3i parts 
of water at 60° F., and in its own weight of boiling water. 

Sulphate of Ammonia. — An impure sulphate is manufacturea 
by adding sulphuric acid to fermented urine, or to the ammo^ 
niacal liquor of the gas works, and evaporating to dryness. 
When prepared from urine, it contains a mixture of those 
phosphates which exist in urine, and which ought to render it 
more valuble as a manure. The gas liquor yields a sulphate 
which is blackened by coal tar, a substance, though often 
injurious to vegetation, is said to be noxious to the insects 
that infest our fields. In any of these economical forms, this 
salt has been found to promote vegetation ; but accurate expe- 
riments are yet wanting to show in what way it acts — whether 
in promoting the growth of the green parts or in filling the ear 
or in both — to what kind of crops it may be applied with the 
greatest advantage — and what amount of increase may be 
expected from the application of a givjn weight of the ^t 
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It is from the rigorous determination of sach points that the 
practical farmer will be able to deduce the soundest practical 
precepts, and at the same time to assist most in the advance- 
The crystallised sulphate of ammonia is soluble in its own 
weight of water. 100 lbs. contain about 35 Iba of ammonia, 
53 lbs. of acid, and 12 lbs. of water. It niay be applied at the 
rate of from 30 to 60 lbs. per acre. — JohnUon. 

Urate <f Ammonia, — ^Uric acid, combined with ammonia, is a 
natural secretion peculiar to the urine of certain animals, and 
the excrement of serpents and several birds of prey. The 
fseces of the Boa constrictor consist of little else than urate 
of ammonia. Peruvian guano, which is so largely imported 
for manure, is also composed in considerable proportion of the 
same salt Hence, the immense powers of urate of ammonia, 
as a fertiliser, in the growth of a large number of our culti- 
vated plants. 



Ashes, or ash, as they are sometimes called, consist of the 
earthy and saline matters of soils, vegetable and animal sub- 
stances after they are burnt, the use of which, as a fertiliser, 
may be traced back to a very early age. The Romans were 
well acquainted with paring and burning, and burnt their 
stubbles, a practice also among the ancient Jews. Cato recom- 
mends the burning of twigs and branches of trees, and spread- 
ing the ash on the land. The ancient Britons, according to Pliny, 
used to burn their wheat straw and stubble, and spread the 
ashes over the soil. And Conradus Heresbachius, a German 
counsellor, in his '* Treatise on Husbandry," published in ]570» 
and afterwards translated by Barnabe Googe, Esquire, tells us 
that, **in Lombardy, they like so well the use of ashes, as they 
esteem it farre aboue any douug, think iig doung not meete to 
be used for the unholsomnesse thereof.** 
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Aihes of Antkracile Coal — ^The composition cf the ash of an- 
thracite will vary, of course, like that of the coal itself. The 
following analyses by Professor John P. Norton, of Yale College, 
were made from several pecks of ashes, obtained from a grate 
in which the coal had been burned the usual way, due precau- 
tion being observed not to intermingle the ash with any veg- 
etable remains from the fuel employed in building the fires. 
The constituents of 100 parts of the ashes of white and red«ash 
coal yielded of 

White luk. Red a$k. 

Matter inaolnble in adds, 88.68 85.65 

Soluble silica, 0.09 IM 

Alumina, 3.36 4iS4 

Iron, 4.03 5.83 

Lime, 2.11 0.16 

MagDOsla, ai9 2.01 

Soda, 0.22 0.16 

Ftotash, 0.16 Wl 

Phosphoric acid, 0.20 0JS7 

Bulphaiic add, 0.86 0.43 

Cailorine, 0.09 OjOl 

09.99 mil 

•* These close and interesting analyses," says Professor Nor- 
ton, "afforded us much light upon the constitution of coal ash, 
and enable the chemist who has studied these subjects, to say 
at once, and with confidence, that this ash is of some value 
as a manure, and should by all means be so applied in cases 
where it can be obtained cheaply. 

" Of the white-ash, 3y%ths lbs. in 100, were soluble in water, 
and in the red-ash, S^^ths lbs. Besides this, there was a fur- 
ther and larger portion soluble in acids, amounting in the white- 
ash to 7i^ths lbs. in 100, and in the red-ash to 8 lbs. 

" In looking at the nature of these results, we may draw the 
general conclusion, that in the ash of anthracite coal, calling 
these fair specimens, we have in every 100 lbs. from 4 to 8 lbs. 
of valuable inorganic materia], of a nature suitable for adding 
to any soil requiring manures." 
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AskeM cf BUuminaus CoaL — ^These, like those of anthracite, 
are variable in their composition, according to the mine or 
locality from which the coal Is obtained. In general, however, 
they consist of sulphate of lirae, (gypsum,) silica, and alumina, 
mixed more or less with pcnrous cinders, or half-burnt coal. 
We have but one reliable analysis of the ash of bituminous 
coal, and that by Berthier, of a sample taken from the mines at 
St Etienne, in France, which, after all the carbonaceous 
matter had been burned away, consisted of the following ingre- 
dients: — 

Pbt cent* 

Ahunina, insoiiible in adds, 68 

Almniiia, stduble, 5 

Lime, • 

Hagnetia, 8 

Oxide of manganese^ 3 

Oxide and Bolpbaret of iron, 16 

Such a mixture as this, no doubt, would benefit many soils 
oy the alumina, as well as by the lime and magnesia they con- 
tain; and judging from the composition of several other 
samples, the analyses of which are given under the head of 
BiTUMiwous COAL, wc havc reason to believe that they are sus- 
ceptible of similar applications. If well burned, their ash, in 
many cases, can be applied at the fate of 100 to 150 bushels to 
the acre, with good efiects, as a top-dressing on grass lands 
which, are overgrown with moss ; or it may be applied a pint 
in a hill, in planting Indian com in connection with barnyard 
or other animal manure; while the admixture of cinders in the 
ash of the less-perfectly burned coal produces not only a 
fertilising ef&ct upon the plants, but a favorable physical 
change in strong clayey soils. 

Ashes of Peal, — These are extensively employed in Holland 
as a manure, where they are carefully preserved by house- 
keepers, who burn peat, or turf, and are sold to the farmers by 
the bushel. The peat, from which these ashes are made, has 
remained a long time ncneath the sea, and contains a large 
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proportion of saline and calcareous elements. The following 
table exhibits the composition of some varieties of ashes from 
the peat of Holland and from the heath of Luneburg, examined 
by Sprengel : — 





1 


Oulch Ashes 


Luneburg Ashea 
(reddish). 




(grey). 




Best 

quality. 


Inferior 
quality. 


Worst 
quality. 


Good 
quality. 


Producing little 
eflbct 

43.3 


Silica, 


47.1 55.9. 70.4 31.7 


Alumina, 


4.5 


3.5 


4.1 


5.1 


9.7 


Oxide of iron, 


(1.6 


5.4 


4.1 


17.7 


19.3 


Do. of manganese, 


1.0 


4.3 


03 


0.5 


3.5 


liime, 


13.6 


&6 


6.1 


31.9 


7.1 


Magnesia, 


4.9 


1.6 


3.9 


1.0 


4.0 


Potasli, 


0.2 


0.2 


0.1 


0.1 




Soda, 


1.0 


3.9 


0.4 


0.1 


Gypsum 


Suiporlc acid. 


75 


0.4 


3.4 


6.S 


0.3 

Phosphate of lime 


Pboepfaorte add. 


S.0 


0.8 


1.3 


lit 


OS 
Common salt 


Chlorine, 


1.2 


3.0 


OJi 


0.1 


0,1 


Carbonic acid, 


4.1 


6.4 


5.5 


4.4 


12.0 


Charred turf. 


6.6 
100.0 


100.0 


100.0 


100.0 




100.0 



In the most useful varieties of these ashes, it appears, from 
the above analyses, that lime abounds, partly in combination 
with sulphuric and phosphoric acids, forming a gypsum and 
phosphate of lime, and partly with carbonic acid, forming 
carbonate. These compounds of lime, therefore, may be re- 
garded as the active ingredients of peat ashes. 

Yet the small quantity of saline matter they contain is not to 
be considered as wholly without effect. For the Dutch ashes 
are often applied to the land to the extent of two tons to an 
acre, a quantity which, even when the proportion of alkali does 
not exceed one per cent, will contain 45 lbs. of potash or soda, 
equal to twice that weight of sulphates or of common salt. To 
the minute quantity of saline matters present in them, there- 
fore, peat ashes may owe a portion of their beneficial influence, 
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and to the almost total absence of such ocetipounds from the 
less valuable sorts, their inferior estimation may have in part 
arisen. 

In Holland, when applied to the ^rain crops, they are either 
plowed in, drilled in with the seed, or applied as a top-dressing 
to the young shoots in autumn or spring. Lucem, clover, and 
meadow grass are dressed with it in spring at the rate of 1,500 
to 1,800 lbs. per acre, and the latter a second time with an equal 
quantity after the first cutting. In Belgium, the Dutch ashes 
are applied to clover, rape, potatoes, flax, and peas ; but never 
to barley. In Luneburg, the turf ash, which abounds in oxide 
of iron, is applied at the rate of 3 or 4 tons per acre, and by 
this means, the physical character of the clayey soils, as well 
as their chemical constitution, is altered and improved. If 
these ashes are used in manuring fields, they are harrowed in 
with the seed or plowed in shallow. Clover and lucern fields 
are strewed over with them in the spring. 

Very often, peat ashes are mixed with burnt lime previous 
to being used, the effects of which have always been benefi- 
cial. With 1,000 lbs. of ashes, an equal quantity of lime is 
mixed and applied to an acre of land. In this case, there is 
no doubt but the lime, in lying in a wet state with the ashes in 
the heap, decomposes the phosphate of iron, and thereby 
essentially improves the ashes. It might, therefore, be possible 
that those possessing much phosphate as well as of sulphate 
of iron would be improved by the addition of lime; still the 
phosphate of iron should be used cautiously as an excess 
readily injures the plants. 

Those who have an abundance of peat on thei^ farms, may 
burn it for the sake of the ashes, in high cylindrical ovens built 
on purpose and furnished with a grate. This has the advan- 
tage that the. fresh-dug peat can be thrown on wet with that 
already burning, it may also be burned in large heaps, in 
which case it must be quite dry. Care must be observed, how- 
ever, that the heat be not too great, lest the ashes should lose 
much of their value ; otherwise, silicates will be formed, which 
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are less useful to the plants. But the buniing of peat for the 
purpose of procuring its ashes, must undc^ btedly appear a 
very wasteful and . dissipating process, when it is considered 
that there is seldom ^^ih of its weight in ash obtained by the 
combustion. This process throws into the air, then, JJths of 
the peat, which might, by other modes of preparation, be made 
to contribute, in a superior degree, to the purposes of vegeta- 
tion. Hence, the consuming of peat by fire, for the ashes only, 
is always to be considered as the least productive and naost 
uneconomical. 

Ashes of Seaweed, Kelp, or BarUla. — Analysis of the water of 
the ocean shows us, that in it are contained all the inorganic 
ingredients which our crops take away from the soil — ^that it is, 
in fact, a ** liquid soil," from which myriads of marine vege- 
tables receive the materials for their perfect development. All 
of these plants which grow upon the rocks within reach of the 
sea are good manures. Those that are always covered with 
water are regarded as the richest, and are frequently cast on 
the shore by the action of the tide and waves. These and 
other species of marine plants are collected and burnt, the resi- 
duum of which is the crude soda of commerce, and is usually 
called barrilloj or kelp. It is chiefly obtained from those plants 
classified under the genera salsola and salicomia, on the southern 
coasts of France, Spain, Portugal, and of the Western and 
Canary Isles, as well as from the fuci in Holland and the nor- 
thern coasts of France. At the Canary Islands, this substance is 
made from the Salsola soda, which, I have observed, thrives best 
on the tiliflfs near the ocean, and seems to be possessed with the 
property of decomposing the salt water, that is conveyed to it 
in the form of vapor, or spray, in separating the muriatic acid 
from the soda, the latter of which, it absorbs. The seed is 
sown in winter, and the period for gathering it, usually begins 
about the end of July or early in August The weeds are first 
torn up by the roots and thrown into large pits dug in the 
earth; and after being suffered partially to dry, they are set on 
fire, and the alkali, contained in them, flowj in a liquid state 
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from the bottom of the pit This liquid, on X)oling, hardens 
into large stone-like masses, the form in w lich the barrilla 
usually comes to us. 

As kelp, or the ash of seaweed, is a substance remarkably 
complex in its composition, and contains a number of ingre- 
dients with which the farmer may not be familiar, and their 
enumeration would serve to perplex him, it may be regarded 
as sufficient to state the proportions of such as possess only an 
agricultural value. The sample from which the following is 
an analysis, was taken from the coast of Ireland, as given by 
the Chemico-Agricultural Society of Ulster, in 1846. 100 lbs. 
of kelp contained of 

Potash, 8^ or 184 lbs. per ton. 

Soda 25.82, "578 «* 

Lime, 5.17 

Magnesia, 8.47 

Sttipbttiic acid, 20.17 

Phosphoric acid, 5.43 

Chlorine, 11.70 

Silicic acid, 2.71 

Othermatters,,*^. . . , 13,31 

100.00 

The above analysis shows that in kelp, there is a rich supply 
of the inorganic ingredients required by most cultivated crops, 
while the large amount of salts of potash and of soda, which 
enters into their composition, indicates that it is peculiarly 
adapted for the nourishment of the turnip and potato. Be- 
sides the above-named constituents in kelp, the soluble por- 
tion contains in variable quantity, iodide of potash or soda. 

In localities accessible to the ocean, where seaweed is abun- 
dant, kelp may be applied to the land in nearly the same cir- 
cumstances as wood ashes, but for this purpose it would pro- 
bably be better to burn the seaweed at a lower temperature 
than is usually employed. By this means, being prevented 
from melting, it would be obtained at once in the state of a fine 
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powder, and would be richer in potash and soda. It nr ght 
lead to important results of a practical nature, were a series 
of precise experiments made with this finely-divided kelp as a 
manure, especially in inland situations ; for though the varia- 
ble proportion of its constituents will always cause a degree of 
uncertainty in regard to the action of the ash of marine plants. 
Kelp would really be a cheap form in which the farmer can 
apply potash to his land. 

Ashes of Sugar Cane — Bagasses — ^In sugar-growing countries, 
9 n advantage may be derived from the restoration of the cane 
ash to the fields in which the canes have grown. After these 
have been crushed in the mill, the woody or vegetable fibre 
left, is called ** trash,** or " bagasse,'* which is usually employed 
as fuel for boiling down the syrup. The ash of this trash, 
which is not unfrequently more or less melted, if applied as a 
top-dressing to the young canes, or if put into the cane holes 
at the time of planting, would tend to keep up the fertility of 
the soil, or at least, would check the exhaustion that would 
naturally more slowly take place. If the ash happen to be 
melted, and occurs in lai^e masses, like barilla, it may be 
crushed and mixed in equal parts with wood ashes, and applied 
to the cane fields as above. 

The inorganic or earthy portions of bagasse are essential 
constituents to be returned to the soil, as will be seen from the 

m 

subjoined analysis of the ash of cane. 

According to Hera path's analysis, 1,000 grains of the cane^ 
when burned, left 7i grains of ash, which was made up nearly 
of the following ingredients: — 

Grains, 

SlUca, '*A 

Fhosphste of lime, 3.4 

Oxide of iron aud day, 0^ 

Carbonate of potash, 1.5 

Sulphate of potash, 0.15 

Qirbonate of magnesia, 0.4 

8alpbat»of lime, ^...., 0.1 

7.55 
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Analysis of the ashes of sugar cane, as given by Stenv 
house : — 



SlUca, 

Phosphoric ao d* . 
Sulphuric acidv 

Lime, 

Magnesia, ,. .. 

Fotaflsa, 

Soda- 

Ohio' potasa^m,.. 
Chlo'aodium,.... 



1 

45.97 
3.76 
6.66 
9.16 
3.66 

S5.50 

3ja7 
S.Q2 


8 

42.90 
7.99 

10.94 

13J2D 
9.88 

18.01 
1.39 

1.69 



46.46 
8.23 
4.65 
8.91 
4.50 

10.63 



7.41 
9.31 



46.48 
8.16 
7.52 
5.78 
15.61 
11.93 
0.57 



3.95 



50.00 
6.56 
6.40 
5.09 

n.oi 
i:i69 

1.33 
3.93 



6 



45.13 
4.88 
7.74 
4.49 
11.90 
16.97 
1.64 



7.35 



7 


8 


17.64 


36.38 


7,37 


6.S0 


7.97 


6.08 


^34 


5.87 


3.93 


5.48 


33.93 


3i.Si 


10.70 


11.14 


17.121 7.64 



i/2.20 
13.04 

3.31 
10.64 

5.63 
10.09 

0.80 

4.39 



10 

48.73 
3.90 
5.35 

11.63 
5.61 
7.46 

16.06 
3.27 



No. 1,3, 3 were very fine full-grown canes, from Trinidad, 
consisting of stalks and leaves, but without the roots ; No. 
4, 6, and 6 were similar canes from Berbice ; No. 7, from Dema- 
rara; No. 8, full-grown canes, but with leaves, from the 
island of Granada ; No. 9, from Jamaica, consisting of trans- 
parent canes, in full bloom, grown about six miles from the 
sea, and manured with cattle dung; No. 10, of transparent 
canes, also from Jamaica, grown about two hundred yards 
from the sea, being old ratoons, and manured with the same 
kind of dung. 

It would be better economy, however, if the cane trash were 
kept in heaps a due time, and afterwards mixed with alkaline 
salts, and then returned to the land as manure, instead of being 
dissipated or thrown into the air by combustion. 

Ashes of Vegetables not Woody. — The conversion into ashes 
by combustion of vegetable refuse, such as husks, straw, weeds, 
&c., otherwise easily reducible into manure by fermentation, 
may sometimes increase their fertilising power in one or other 
of the following ways : — By augmenting the tendency in the 
manure to produce carbonic acid, under the combined action 
of charcoal, moisture, and air ; by the effect of the alkalies in 
relation to some other manure, or texture in the soil ; or by 
some ingredients which would be pernicious in combination! 
that wruld be expelled in burning. 



lOKZEAL KARiniES. 



47 



Th6 ashes obtained vy burning the straw of oats, barley, 
wheat, and rye contain a natural mixture of saline substances, 
which is exceedingly valuable as a manure to almost every 
crop. The proportion of the several constituents of this mix- 
ture, however, is different, according as the one or the other 
kind of straw is burned. Thus, 100 parts of each variety of 
ash, in the samples analysed by Sprengel consisted of 



Potash, 

Soda, 

Lime. 

Magnesia, 

Silica, 

Alumina ? 

Oxide of iron, 

Oxide of manganese. 
Phosphoric acid,. . . . 

Sulphuric acid, 

Chlorine^ 

Carbonic acid, 



Oats. 


Barley. 


Wheat. 


Rye. 


• 
Rape. 


15.2 


3.4 


0.6 


15 


16.8 


trace. 


0.9 


0.8 


0.4 


11.2 


2.6 


10.5 


6.8 


6.4 


16.9 


0.4 


1.4 


0.9 


0.4 


3.1 


80.0 


73.5 


81.0 


82.2 


2.1 


ai 


2.8 


) 






trace. 


0^2 


> 2.6 


0.9 


23 


trace. 


0.3 


S 






0.2 


3.5 


4.8 


1.8 


9.9 


1.4 


2.2 


1.0 


6.1 


13.3 


0.1 


1.3 


0.9 


0.6 


11.4 


— 


— 


— 


— 


11.0 


100 


100 


100 


100 


100 



The most striking differences in the above table are the com- 
paratively large quantity of potash in the oat straw ; of lime 
in that of barley; of phosphoric acid in that of wheat; of sul- 
phuric acid in that of rye; and of all the saline substances in 
rape straw. These differences are not to be considered as con- 
stant, nor will the numbers in any of the above columns repre- 
sent correctly the composition of the ash of any variety of 
straw we may happen to burn, but they may be safely de- 
pended upon as showing the general composition of such 
ashes, as well as the general differences which may be ex- 
pected to prevail among them. 

That such ashes should prove useful to vegetation might be 
inferred not only from their containing many saline substances, 
which are known to act beneficially when applied to the land, 
but from the fact that they have actually been obtained from 
vegetable substances. If inorganic matter be necessary to the 
growth of wheat, then surely the mixture of such matters con< 
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tained in the ash of wheat straw is more hkely than any other 
we can apply to promote the growth of the young wheat plant 
In the middle and western states, where the straw of wheat 
is often burned, in order to get rid of it, the cost of applying 
the ash to the soil from which the crop is reaped, would be 
comparatively trifling, and doubtless, it would enlarge the 
future product ; or, in reaping the wheat, the stubble might be 
left of considerable length, and then set fire to on a dry, windy 
day, leaving the ashes equalJ^ distributed over the field. Be- 
sides, all the weeds and theii deed, as well as a large number 
of insects and their larvse, would be destroyed, the advantages 
of which are too obvious to be overlooked. 




Ashes of Wood. — These always consist of a mixture in varia- 
ble proportions of carbonates, silicates, sulphates, and phos- 
phates of potash, soda, lime, and magnesia, with certain other 
substances present in smaller quantity, yet more or less neces- 
sary, it may be presumed, to vegetable growth. Thus, accord- 
ing to Professor Emmons, the ash of the outside wood of the 
forest trees above n amed consisted of the ingredients as indi- 
cated in the table. 
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Wood ashes render clayey soils mellow and give consistency 
to those that are light; they rather suit moist than dry soils, 
but it is necessary that the former should be well drained. 

The dose should increase with the humidity of the soil. 
They require to be spread, when dry, u* weather that is not 
rainy, and upon land that is not wet. They are used with ad* 
vantage to almost every class of crops, but especially as a 
dressing for grass, grain, millet, and Indian corn ; but they are 
the most perceptible upon leguminous plants, such as lucern, 
clover, peas, beans, &c. As a top-dressing to grass lands, they 
root out the moss and promote the growth of white clover. 
Upon red clover, their effects will be more certain if previ- 
ously mixed with one fourth of their weight of gypsum. In 
small doses of 4 to 6 bushels to an acre, they may be applied 
even to poor and thin soils, but in large and repeated doses, 
their effects will be too exhausting, unless the soil be either 
naturally rich in vegetable matter, or mixed from year to year, 
with a sufficient quantity of animal or vegetable manure. 

In so far as the immediate benefit of wood ashes is dependent 
upon the .soluble saljne matter they contain, their effect may 
be imitated by a mixture of crude potash with carbonate and 
sulphate of soda, and a little common salt. If the ash con- 
tain only about r^th of its weight of soluble matter, the fol- 
lowing quantity of such a mixture would be nearly equal in 
^f&cacy to the saline matter of a ton of wood ashes ; — 

Grade carbooAte of potash,. 60 lbs. 

Crystallised carbonate of soda, 60 *^ 

Sulphate of soda, '. 90 *^ 

Common salt, S0<* 

100 

The composition of the different kinds of ash is very dis- 
similar ; that of the hemlock spruce, (A' ies canadensis,) for in- 
stance, contains more potash and phosphate of magnesia than 
that of the black birch (Betula tenia) ; while the sugar maple, 

{Acer sacehirinum,) is richer in carbonic acid ard lime. The 

3 
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several effects of different kinds of wood ash, when applied to 
land, will therefore, vary. The diflferent parts of the same tree 
also vary in their composition, as will he seen in the following 
analysis of the American white oak (Qtiercus alha^ made by 
the same authority last referred to : — 



Potash, 

Soda, 

Sodium, 

Chlorine, 

Sulphuric acid, 

Phosphate of pieroxide of iron, 

Phosphate of lime, 

Pho8{)hate of magnesia, 

Carlx)nic acid, 

Lime, 

Magnesia,. 

Silica, 

Soluble silica, 

Orgauic matter, 



U\ 1% 



9.68 
5.03 
0.39 
0.47 
0.26 



9.74 
6.89 
0.16 
0.25 
0.08 



13.30 23.60 



19.29 
43i21 
0i25 
0.88 
0.30 
7.10 



17.55 
34.10 
0.50 
0.55 
0.60 
5.90 



100.18 100.06 99.99 100.05 





t 


•M> 




CQO 


k% 


0.25 


isn 


2.57 


4.05 


0.08 


o.oe 


0.12 


0.13 


0.03 


trace. 


0.60 




10.10 


14.15 


S9.80 


30.33 


54.89 


47.72 


0.20 


0J20 


0.25 


0.65 


0.25 


0.65 


1.16 


1.52 


100.05 


100.00 



It has been confirmed by experience, that, as wood ashes at- 
tract acids with greater violence and sooner lose their virtue, 
their operation will be more violent and sooner over. Hence, the 
first crop after the land is manured with ashes is commonly very 
luxuriant, and the second one after exhausts almost the whole 
of their active properties. Therefore, they should be applied 
in moderate quantities, say 16 to 20 bushels to an acre, as a 
dressing for an annual crop of grain, barley, Indian corn, &c., 
and as they operate in a similar manner as lime, they should 
not be applied to land that has been exhausted by lime nor 
marl ; neither should they be applied to the same land, year 
after year, nor should they immediately follow lime or marl. 
On clayey soils, ashes generally produce more rapid effects 
than on the lighter kinds. The action of all ashes, then, is 
twofold, partly due to the soluble portions, and partly to the 
insoluble. The chloride of sodium, or common salt, the car- 
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bonate and sulphate of potash, are soluble, and produce im- 
mediate effects on the crop ; but the phosphates and lilicates, 
as well as carbonate of lime, require considerable time to dis- 
solve. Hence, it has been observed that some lands are per* 
manently improved by ashes, and some crops immediately 
benefitted, as the leguminous plants. In those soils which 
already contain much alkali, as the detritus of primitive and 
transition countries, sea shores, lands near salt springs, du^, the 
soluble parts of ashes will be of little moment ; and the leached 
remains may be altogether superior ; for few soils contain so 
much phosphoric acid as not to be improved by an addition 
as manure. 

Ashes of Wood, Lixiviated, Leached^ or Washed. — Where wood 
ashes are washed for the manufacture of the pot and pearl ashes 
of commerce, this insoluble portion collects in large quantities. 
It is also present in the refuse of the soapmakers, where wood 
ashes are employed for the manufacture of soft soap. The com- 
position of this insoluble matter varies very, much, not only 
with the kind of wood from which the ash is made, but also 
with the temperature it is allowed to attain in burning. The 
former fact is illustrated by the following analysis, made by 
Berthier, of .the insoluble matter left by the ash of five differ- 
ent species of wood carefully burned by himself: — 





i 

33 
54.8 

a6 

0.8 
39.6 

99J 


• 

2.0 
51.8 
SJ2 
O.l 
0.6 
2.8 
39.8 

100.3 


n 

5.5 
52.2 

ao 

0.5 

3.5 

4.3 

31.0 

100.0 


1^ 

13.0 

27.2 
8.7 

22.3 
5.5 
1.8 

21.5 

100.0 


4.6 

42.3 

1&5 

0.1 

0.4 

1.0 

36.0 

4.8 

99.7 


• 

42!S 
7.0 
1.5 
4.5 
5.7 

32.9 

100.0 


Silica,.r 


Lime,' 

MaioieeAa.. 


Oxide of iron, 

Oxide of manganese, 
Phosphoric acid,. . . . 

Carbonic acid, 

Carbon,^ 





The numbers in these several columns differ very much from 
tach other; but the ccnstitution of the insoluble part of the 
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ash he obtained, probably differed in every case from that 
which would have been left by the ash of the same wood 
burned on the large scale, and in the open ain This is to be 
inferred from the total absence of potash and soda in the 
leached ashes, while it is well known that common lixiviated 
wood 'ash contains a notable quantity of both. This arises 
from the high temperature at which wood is commonly burned, 
causing a greater or less portion of the potash and soda to 
combine with the silica, and form insoluble silicates, which 
remain behind along with the lime and other earthy matter 
when the ash is washed with water. It is to these silicates, as 
well as to the large quantity of lime, magnesia, and phosphoric 
acid it contains, that common wood ash owes the more perma- 
nent effects upon the land, which it is known to have /produced. 
When the rains have washed out, or the crops carried off, the 
more soluble part of the soil, these insoluble compounds still 
remain to exercise a more slow and enduring influence upon 
the after-produce. 

Still, from the absence of much or all this soluble portion, 
the action of leached ashes is not so apparent and energetic, 
and they may therefore be applied to the land in much larger 
quantity, say, at the rate of 60 to 80 buiihels to the^ acre. Ap- 
plied in this quantity, their effects have l)een observed to con- 
tinue for fifteen years. Leached woocT ashes are regarded as 
the most beneficial to clayey soils, and it is stated that they es- 
pecially promote the growth of oats. On Long Island, how- 
ever, where the soil is light and sandy, they are employed in 
the cultivation of Indian com, spread around each hill at the 
first hoeing, at the rate of 56 bushels to the acre, where about 
14 cubic yards of horse dung has been applied in the hill at 
the time of planting, and where one mossbunker, (a fish,) is 
buried midway between each hill, in June or July. By this 
course of manuring, an acre will yield from 60 to 80 bushels 
of shelled corn, and the next season will be m tolerable condi- 
tion for a crop of rye, buckwheat, or oats, without other 
manure. 
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Ashes of Wood from Soaper*s Waste* — Formerly, in this coun- 
try, all waste of soapboilers consisted of lixiviated wood ashes 
and lime, the latter either caustic or combined with carbonic 
acid. Therefore, they formed a superior manure, as they im- 
proved vegetation by the phosphate of lime, magnesia, and 
gypsum, as well as by the lime with which they were mixed. 
Since, however, many soapmakers have used soda, barilla, or 
common salt, instead of wood ashes, and the waste contains a 
large proportion of caustic lime or its carbonate, which have 
not so much value as mere burnt lime. 

It is the opinion of many, that the ashes of soapboilers es- 
pecially act by the potash they contain ; but this is an error ; 
for, in subjecting them to chemical analysis, they were found 
by Sprengel to consist of the following ingredients in 100,000 
parts: — 

SiUca, 35,000 

lime, moetly in a caustic state, 35,010 

Manganese, S,330 

Alumina? 1,500 

• 

Oxide of iron, 1,700 

Oxide of manganese, 1,840 

Potash, oumbined with silica into a silicate, 500 

Soda, do. do. do. do 180 

Sulphuric acid, cbmbined with lime into gypsum, .... 190 

Phosphoric acid, combined with lime, 3,500 

Common salt, ' 90 

Carbonic acid, combined with lime and magnesia,. . .18,160 

100,000 

Of soapboiler's ashes, in a dry state, from 2,000 to 3,000 lbs., 
(^40 to 60 bushels,) may ordinarily be used on an acre of land. 
From 3,000 lbs., the soil would obtain about 920 lbs. of lime ; 
70 lbs. of magnesia ; 16 lbs. of potash ; 6 lbs. of soda ; 12 lbs. 
of gypsum; 230 lbs. of phosphate of lime ; and 3 lbs. of com- 
mon salt, by which it will be seen that they owe their fertil- 
ising properties mostly to the caustic and carbonate of lime, 
and the magnesia and phosphate of lime as their 15 lbs. of 
potash, 12 lbs. of gypsum, dtc., may produce a very inconsid- 
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erable effect, panicalarly as the potash is also combined with 
the silica into a substance not soluble in water. 

After manuring with soaper's ashes, plants of the clover 
tribe will grow best; but all other crops will be benefitted; 
and the fresher the ashes are, the more effective they will be, 
as they then contain much caustic lime, by which, especially 
the carbonic humus, or the organic matter in the soil, is effected 
and changed into humic acid. Soils which contain very little 
lime will always be best improved by them ; and in this case, 
they will be very useful, whether employed as a top-dressirxg 
on meadows, or applied to hoed crops or grain. The effect will 
be visible for six to nine years, according to the quantity used; 
which, however, will only be the case when the soil is defi- 
cient in vegetable or organic matter, and such other substances 
of which the ashes contain but a small quantity. 

Soaper's ashes may be strewn either over the crops already 
growing, such as clovers, lucern, grasses, &c., or they may be 
harrowed in with the seed of winter or summer crops, on which 
they act partly as leached ashes, and partly as caustic lime ; 
they can also be used with some advantage on boggy lands 
newly cleared, or on any moist land abounding in vegetable 
loam. 



ASPHALTUM. 

AsFHALTUM is a smooth, hard, brittle, black or brown bitu* 
minous substance which easily melts when heated, and if pure, 
burns without residuum. It is both in a soft and liquid state, 
on the surface of Lake Asphaltites, or the Dead Sea, and hence 
is sometimes called " bitumen of Judea." It occurs, also, as a 
mineral production in other parts of Asia, in Europe, Cuba, 
and the island of Trinidad, and some other parts of America 
By chemical analysis, it contains about 32 per cent, of bitu- 
minous oil; 30 of carbon, and 7 per cent, of silicates; the re- 
mainder, consisting of alumina, lime, oxides of iron, and man- 
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ganese, with a large per-centage of water slightly impre|»iiated 
with ammonia 

The Egyptians used asphaltum in embalming, under the 
name of mumia. It was used by the Babylonians instead of 
mortar, for cementing bricks. At present, it is employed with 
lime, shells, or gravel, in making pavements and walks ; mixed 
with hair, it forms an impervious covering for roofs. 

From the chemical ingredients as given above, we have rea- 
son to Kuppose that asphaltum would prove to be a valuable 
manure. The council of the Royal Agricultural Society of 
England were lately favored with a statement of the satis&c- 
tory result tried in the government gardens at Bermuda, ob- 
tained by Vice Admiral, the Earl of Dundonald, on the 
West*Indian Station, from manure prepared from the asphal- 
tum of the great Pitch Lake, in the island of Trinidad. A 
sample was placed in the hands of Professor Way, the chem- 
ist of the society, with a request that he would make a chem- 
ical examination of this new manure, in order that he might 
determine its agricultural value. 

BZTTBBVS, OR PAN SOALB. 

The term bitterns is used by salt manufacturers, at the sa- 
lines at Onondaga, and other places, to designate the highly 
deliquescent chlorides of magnesia and lime. From their very 
soluble nature, they are thrown down immediately after the 
commencement of the boiling of the brine, and are scooped out 
in considerable quantities, by ladles, and thrown away. That 
portion which adheres to the bottom and sides of the kettles, 
forming a solid crust, is usually known under the name of 
pan scale, the chemical ingredients of which, according to Pro- 
fessor Emmons, are as follows: — 

Chloride of sodium, , 73.93 

Chloride of lime, 7.47 

Chloride of magnesta, 1,68 

Sulphate of lime, IStSI 

SUica, 090 

Organic matter, ^ 1^ 

97.14 
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From the above analysis, it is obvious that the waste of our 
salt works is a valuable fertiliser for certain soils, and ought 
to be saved. 

Of this material, hundreds of thousands of bushels are heap- 
ed up in the vicinity of the salt works in the state of New 
York, and even in the city of Syracuse, it is used for grading 
the lots and streets. As a fertiliser, it has been used with ad- 
vantage in the form of a top-dressing on fields of grass and 
grain. On sandy soils, where gypsum and common salt are 
needed, the application of this refuse would doubtless be at- 
tended with beneficial results. 

BHIOK DUST AND BURNT CULT. 

Bkice dust, whether obtained from the rubbish of new build- 
ings or old, or from the kilns or yards where bricks are manu- 
factured or stored, or made by pounding up soft bricks, may 
be used with advantage to strong clayey land, and thereby ren- 
der it more open and less tenacious ; in which case, the benefit 
arising from the mechanical arrangement of the soil, alone, 
would probably more than compensate for the trouble of 
spreading it on the ground, and afterwards plowing or har- 
rowing it in. Besides this, brick dust, long exposed to the 
atmosphere, particularly that from old buildings, absorbs con- 
siderable quantities of nitrogen or ammonia, in consequence 
of which, it is possessed of additional fertilising properties, 
and may be applied as a top-dressing to grass lands, at the 
rate of 60 or 70 bushels to the acre. Brick dust has also been 
used with great success in propagating the more tender green- 
house plants, as Daphnes, Cape jasmines, heaths, &c. ; and it 
has been remarked how much more certain and quickly cut- 
tings of all sorts take root in it, than in sand, or in loamy soil, 
treated in the usual way. For plants that root more easily, it 
may be mixed half and half with sandy loam. 

The effect of burnt clay^ as an amendment to soils, has been 
higly extolled, and not without some reason, in certain local- 
ities. By burning, cl«y is altered in its nature, in which state 
it becomes insoluble in water, loses its attraction for it, ani< 
resembles silicious sand. 
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Bui nt clay has long been used as a manure on heavy lands 
in some parts of England, and with considerable advantage. 
It serves to lighten and mellow the soil for six or seven yeais 
afterwards. The work of burning usually begins in May, and 
continues through the summer, in heaps of from 60 to 100 cubic 
yards each. Brush wood and faggots are mostly used for 
fuel, and sometimes coal, where it is cheap. The quantity 
required of either, however, is not great, if the work is properly 
done. In forming a kiln for burning clay, let the sods be cut 
of a convenient size to handle, say a foot wide and 18 inches 
in length ; with these, form a parallelogram, or oblong square ; 
let the walls be 2 feet thick, and trampled or beaten firmly 
together, and raised at least 3 feet high. The kiln should be 
so situated that the wind may blow against one of its sides ; 
it may be from 4 to 6 yards long, by 3 yards wide, with aper- 
tures within one yard of each end, and others at a distance of 
about 6 feet from these should be left in the side walls, when 
building, for the purpose of forming drain-like openings across 
the kiln ; let one of these drain-like openings be made from 
end to end, lengthwise the kiln. These funnels are to be 
built, also, with sods ; some dry turf, or peat, such as is some- 
time used for fuel, is to be put into these funnels, and over it, 
and between the funnels, well-dried sods, or any other combus- 
tible materials are to be laid on at the depth of 2 feet over 
these s(^s, partially dried, to the level of the walls of the kiln. 
In setting these materials on fire, a powerful heat will be pro. 
duced, quite capable of burning clay, without previously dry- 
ing it ; care, however,*will be necessary to avoid throwing it 
on in too great a quantity at once, before the fire is well up, 
when a large parcel may be thrown on. If piled up too loosely 
the draught will be strong, and the burning too rapid ; if toe 
closely, there will not be draught sufficient The sod walls are 
to be raised as the heat rises ; and as soon as it is perceived by 
the strength of the smoke, and the glow of the heat, that the 
mass is ignited in all its parts, the apertures may be closed, 
and the kiln left to become charred. For the slower the burning 
proceeds, the better, provided the clay Is effectually burnt and 
pulverised. Should appearances indicate a likelihood of the fire 

3* 
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being sniothered, it will only be necessary to open one tr mo»o 
of the funnels, to renew the burning. If the land on which 
the charred clay is to be applied be deficient in calcareous 
matter, earth containing it, if burned, would improve it much. 

The clay to be burned is not the upper and better portion of 
the soil, but the colder and closor kinds, dug out of any pit, at 
any depth below the surface, together with the scouring of 
ditchec, and vegetable rubbish of every description. The 
heaps, or kilns, must be attended to night and day while burn- 
ing, to prevent the fires going out, or burning too fiercely, in 
which case, the clay becomes burnt to a kind of brick, and is 
then nearly useless. Therefore, the heat should always be 
slow and steady, and never, if possible, burn the clay red, but 
black. When the burning is .rightly managed, the clay is 
converted into a blackish kind of ashes, which is the thing to 
be aimed at. 

Excellent crops of turnips may be produced on indifferent 
land by the use of burnt clay ; and there can scarcely be a 
better preparation for rape. The ashes, in England, are usually 
carted on the land after harvest upon clover leas, stubble, or 
fallows. Upon grass lands, they may be laid on at any time 
most convenient. The quantity to be applied to arable lands 
is from 40 to 60 cubic yards to the acre, and on grass lands, 
from 25 to 30 yards. 

Burnt clay may also be used to form a compost with earth, 
sand, marl, or other manures ; and in this way, it will be found 
highly beneficial as a top-dressing, and in lightening the tex- 
ture and improving the condition of stiff and heavy lands. 

BUILDINa RUBBISH. 

The rubbish of demolished buildings has a very durable 
and marked effect upon vegetation ; and it is believed to be 
more advantageous than pure lime. It contains, besides car- 
bonate of lime, and a little lime that is still in a caustic state, 
some soluble salts that have lime for their bases, as the nitrates 
and muriates of lime, and also the muriates of potash and soda, 
which add to the effect of the calcareous principle. The fer- 
tilising effects are the most active on soils that contain but 
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little or no lime ; elsewhere, this material is thought to be • 
more injurious than useful, and renders the land more sensible 
to drought. 

Therefore, this rubbish is very useful to be applied in the form 
of a top-dressing on moist meadows or pastures that are not cai« 
careous, but not on lands that are wet or inundated. It may be 
employed with advantage, if applied either in autumn or spring, 
upon winter as well as spring crops, as it promotes the format 
tion of ^ain rather than straw. It may be used with or with- 
out the medium of a compost, at the rate of 60 or 70 bushels 
to the acre, and like other calcareous amendments, requires to 
be spread in fair weather, when the ground is not wet 
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Clat, in an agricultural sense, according to the best writers 
is " a finely-divided chemical compound, consisting very nearly 
of 60 per cent of silica, and 40 of alumina, with a little oxide 
of iron, and from which no silicious or sandy matter can be 
separated mechanically nor by decantation." Of this clay, the 
earthy part, (sand and lime,) of all known soils, is made up by 
mere mechanical admixture. 

coMrosmoN or thb clats or hbw TOftK bt pEorBttoK siiiioKt. 




Tertiary or Albany day, 53.44 

Niagara clay, 58-24 

Ciivugaclay, 44.20 

AdiroDdack clay, 84.63 

Brick clay, near Odd well, 65.60 

Reddish clay of ChrisUan HoUow, 44.84 
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Clays are highly important materials in the constitution of 
soils. They are also important fertilisers, especially when they 
contain magnesi?, potash, and lime. The expense, however, 
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of carting clay may be considered as the great bar for its use 
as a fertiliser, and yet its effects are most decided upon all 
lands which are denominated " light" 

From the investigations of Mr. Thompson and Professor Way, 
** On the Absorbent Power of Soils," it has been ascertained 
that a subsoil, abounding in clay, loam, or mould, has not only 
the power of arresting ammonia, but of absorbing and rewain- 
ing ** everything which can serve as a manure for plants." Pu- 
trid urine, sewer water, &c., passing through these substances 
become pure as well as clear. The subsoil must be clay or 
loam, for sand and gravel have no such power, but allow all 
solutions freely to pass through them. 

OOAL DUST. 

Fossil coal is a well-known inflammable substance, formed 
of the remains of antediluvian vegetables, animal juices, and 
mineral or metallic matter, combined, or mechanically mixed 
more or less with different kinds of earth. When reduced to 
a powder, it loses its inflammability by exposure to the air, 
and becomes oxygenated, as is the case with peat. Saline 
compounds are thence formed, which consist principally of 
sulphate of iron, sulphate of magnesia, phosphate of lime, 
phosphate of iron, oxide of iron, silica, alumina, and a propor- 
tion of uncombined simple earths. 

There are numerous varieties of coal, consumed in the 
United States, the dust of which could be obtained in consid- 
erable quantity from the yards where they are stored, or from 
the mines, whence they were brought, and doubtless could be 
profitably employed as a manure. That of Pennsylvania and 
Wales is anthracite, which is sonnewhat diflicult of combus- 
tion, producing little or no flame, but an intense heat, and con- 
sists almost entirely of pure carbon. Other varieties, found 
in Virginia, Ohio, and other parts of the world, are bitumi- 
nous in their character, and contain hydrogen, as well as 
carbon, and burn with a flame, and give out gas. The value, 
however, in an agricultural point of view, will of course depend 
upon the facility of decomposing the coal, and the chemical in- 
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gredieats of which it is formed. The following table showi the 
analyses of coal from various parts of the United States, with 
the character or color of their ash: — 
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The earthy ingredients of the above-named coals consist 
principally of silica, alumina, lime, and the oxides of iron and 
of manganese, the proportions of which vary, like those of all 
ether varieties of coal. None of the Pennsylvania coals, it is 
helieved.contain any alkaline matter. This, however, can only 
be ascertained by burning Itie samples employed for examina- 
tion, which have not been exposed to salt water, at a low tem- 
I oniture, in order lo avoid any supposed sublimation. 
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Again, the following varieties of bituminous codl^ as analysed 
by Dr. Jackson, were composed of the ingredients as given un- 
der their respective heads: — 

KKW-CABTLB COJtL. 

Gaibon, 573 

Bitomen, > 77 Ji 

Oxide of iron, ^ 4JS 

Silica and alumina, 03 

100.0 

Specific gravity, 1.33 

Weight of a cnbic yard, 8,2S7ilba. 

ORRKL C0A.L. 

Carbon, 03.4 

Bitumen, / 35.3 

Oxide of iron, iJO 

niica and alumina, 03 

100.0 

Specific graTity, 1.S79 

Weiglit of a cubic yard, 2,158|lbfl. 

BIDNBT (n. ■.) COAL. 

Otfbon. 58.4 

Bitumen, 41.0 

Oxide of iron, .• 2j6 

100.0 

ruoBnvK« (hv.) coa.u 

Ovbon, ,....77.0 

Bitumen,. .* 103 

SlUca, 841 

Alumina and oxide of iron, S.0 

tOO.0 

Specific grarity, 1.331 

Weight of a cubic yard, 2,SS8ilba. 

In these analyses we find the sum of the carbon and bitu- 
men taken together, to amount to 95, 98^ 97}, and 94f per 
cent, respectively. These numbers, therefore, indicate their 
relative vdues, in the main, as manuring mixtures to be applied 
to the land. 
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The coals most applicable for fertilising pu; poses are such 
as are found at the out-crops of the seams, or beds, particularly 
those which* are of a soft, tender nature, and are easily acted 
upon by ihe joint influence of moisture and air. Among these, 
the bituminous coals of Virginia and Ohio stand conspicuous, 
and when reduced to powder, tend to quicken the vegetation 
of wheat and Indian corn in an eminent degrea 

When bituminous coal is in a state capable of being ren- 
dered soluble, it is soft and friable, and if rubbed between the 
fingers, it appears like soot. If thrown into the fire, it will not 
burn with any flame, but while consuming, emit a smell more 
like that from the combustion of peat than coal. When not 
found in this state iii the mines, it may be oxygenated, or soft- 
ened, by exposing the small refuse coals of the collieries or 
yards, alternately to moisture and air. This process may be 
much accelerated by previously crushing or grinding the coal 
to a fine powder. 

OOPROLITES. 

These fossils, which usually occur of a conical shape, are 
generally found in the ancient calcareous formations, and are 
shown by Dr. Buckland, in his "Bridgewater Treatise," to be 
the petrified excrements of extinct animals. They also are 
represented to be found in the state of Maine, and occur in 
numerous limestone formations in other parts of the United 
States. They are most frequently found in layers of rock, and 
are generally associated with other fossils of various composi- 
tions, formsi and textures. Sometimes, however, they occur as 
water-worn pebbles, coarse gravel, or in a more comminuted 
state in the soil. An analysis of a sample made by Herapath 
gives of 

Phosphate of lime, magnesia, and iron, 53.7 

Carbonate of lime, 38.4 

Sulphate of lime, 0.7 

srUica, V 135 

Water, 3.4 
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Besides the other ingredients, the above analysis indicates 
that there is an equivalent of 26§ per cent, of phosphoric acid, 
which shows coprolites are an invaluable nnanure. They are 
about as rich in phosphate and carbonsUe of linie, as the re- 
cent bones of an ox, when perfectly dried, and deprived of 
their fat. The latter yield of phosphate of lime 66f per cent, 
and of phosphate of magnesia 3^ per cent., which is equiva- 
to 26^ per cent, of phosphoric acid. It is to be observed, 
however, that coprolites, in general, are intensely hard, so 
much so, that it requires powerful machinery to grind them ; 
and that, even when reduced to powder, they are not suffici- 
ently soluble of themselves for direct application to the soiL 
They are readily dissolved by sulphuric acid, and then afford 
a most excellent manure for turnips, cabbages, rape, &c- 

FELDSFAB, GRAITITE, AND GHEIBS. 

Feldspar, which has a peculiar pearly lustre, when pure, is 
generally white ; but from the admixture of other ingredients 
in small proportions, it often has a red, blue, or greenish tint, 
which is owing to the minute quantity of metallic' oxides it 
contains. It forms one of the regular components of granite, 
sometimes occuring in crystals 10 inches long and 8 inches in 
diameter. Several varieties of this mineral are known to 
mineralogists ; but, besides the common feldspar, it is only 
necessary to specify albiie, which, in appearance, closely re- 
sembles the true feldspar, after taking its place in granite 
rocks, and in chemical constitution, differs from it only in con- 
taining soda, while the common variety contains potash. Ac- 
cording to Professor Johnston, these minerals consist repoc* 
tively of 

Fddspar, Alhite, 

Silica, 1 65.21 69.09 

Alumina, 18.13 19JB 

potash, 16.66 

Soda, 11.60 

1004)0 100.00 
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It is to be observed, however, that these minerals do not gen- 
erally occur in nature in a perfectly pure state; for though 
they do not essentially contain lime, magnesia, nor oxide of 
iron, they are seldom found without a small admixture of one 
or more of these substances. It is also found that while pure 
feldspar contains only potash, and pure albite only soda, an 
abundance of a kind of intermediate mineral occurs which 
contains both potash and soda. 

In these two minerals, the silica is combined with the potash, 
soda^ and alumina. 

Feldspar con»sts of a silicate of alumina combined with a 
silicate of potash. Albite, of the same silicate of alumina, com- 
bined with a silicate of spda. 

Feldspar undergoes a gradual decomposition when exposed 
to the action of air, water, and the spongioles of plants, or to 
the vegetable matter in the soil. The carbonic acid gas of 
the soil, of the atmosphere, as well as of mineral waters, acts 
upon it, so that the alkali is gradually removed, and the min« 
eral crumbles into fine particles, which enter into the compo- 
sition of all grjanitic soils. It is the principal source whence 
plants obtain their potash, which exists in their juices and solid 
parts, and is taken up by their rootlets entering into their 
composition, and serving, at the same time, as a solvent vehicle, 
by which the organic acids are in part introduced into their 
sap vessels. 

The name of granite is given to a rock consisting of a mix- 
ture more or less of quart2, mica, and feldspar. When mica 
is wanting, and a mineral called Itoml/snde occurs in its stead, 
the rock is distinguished by the name of Syenite ; and when 
these minerals are blended together, and the rock is more or 
less distinctly stratified in its structure, it is known under the 
name of gneiss. 

The minerals of which these rocks consist, are mixed toge- 
ther in very variable proportions. Sometimes the quartz pre- 
dominates, so as to constitute two thirds or three fourths of tho 
whole rock ; at other times, both mica and quartz are present 
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in such small quantity as to form what is ben called a feldspar 
rock. The mica rarely exceeds one sixth of the whole, while 
the hornblende of the Syenites sometimes forms nearly one half 
of the entire rock. These differences also are often overlooked 
by the geologist, though they necessarily produce important 
differences in the composition and agricultural characters of 
the soils derived from the crystalline rocks. 

Mica generally occurs disseminated through the granite or 
gneiss in small, shining scales, or plates, which, when extracted 
from the rock, readily split into an inconceivable number of 
thin layers. It sometimes also occurs in large masses which 
may be cleft into thin sheets, or plates, resembling window 
glass, and is of various colors, as white, grey, brown, and 
black. It is soft, and may readily be cut with a knife. It con- 
sists of silicates, though its constitution is not always so sim- 
ple as that of feldspar. In some varieties, magnesia is pres- 
ent, whilst in others it is almost wholly wanting, as is shown 
by the following composition of two specimens from different 
localities, given by Professor Johnston : — 

Pottuh Magntnam 

Mica, Mica* 

SUica, 46.10 40.00 

Alumina, 31.60 12.67 

Prot-oxide of iron, 8.65 19.03 

Magnesia, 15.70 

Potash 8.39 5.61 

Oxide of mangfanese, 1.40 0.63 

Fluoric acid, 1.13 2.10 

Water,. 1.00 Titenic acid, 1.63 

98i26 97.37 

If we neglect the last three substances, which are present 
only in small quantities, and recollect that the silica is in com- 
bination with all the substances which stand beneath it, we see 
thit these varieties of mica consist of a silicate of alumina 
combined in the one with silicate of iron and silicate of potash; 
and in the other with silicate of iron and silicate of magnesia. 

Hornblende occurs of various colors, but that which forms a 
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constituent of Syenites and of the basalts is of a dark-g/«en or 
brownish-black color, is often in regular crystals, and is readily 
distinguished from quartz and feldspar by its color, and from 
black mica, by not spliting into thin layers. 

According to the last authority named above, hornblende 
consists of 

Basaltic S^enitie 

MorjMende, Ii0mble$td«* 

SiUca, 4254 45.69 

Alumina, : 13.92 12.18 

Lime, 12.24 13.83 

Magnesia, 13.74 ia79 

Prot-oxide of iron, 14.59..: 7.32 

Oxide of manganese 0.33 0.22 

Fluoric acid... 1.59 

97.06 09.53 

A comparison of these two analyses shows .that the propor- 
tions of magnesia and oxide of iron sometimes vary consider- 
ably ; yet that the hornblendes still maintain the same general 
composition. They are remarkably distinguished from felds- 
par by the total absence of potash and soda, and by containing 
a large proportion of lime and magnesia. From the potash 
mica, they are distinguished by the same chemical differences, 
and from magnesian mica, by containing lime to the amount 
of ith part of their whole weight, which diflference must mate- 
rially affect the constitution and agricultural capabilities of 
the soils formed from these minerals. 

A few other minerals occasionally occur among granitic 
rocks, in sufficient quantity to affect the composition of the soils 
to which they give rise. Among these, are the different varieties 
of tourmaline, beryl, schorl, and chlorite, the latter of which, 
sometimes contains 15 or 18 per cent of magnesia, and nearly 
30 per cent, of the prot-oxide of iron. 

It thus appears that a knowledge erf the constitution of the 
minerals of which the granites are composed, and of the pro- 
portions in which these minerals are mixed in any locality 
clearly indicates what the nature of the soils formed from thera 
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must be an indication which perfectly accords with observa- 
tion. The same knowledge, also, showing that such soils never 
have contained, and never can naturally include more than a 
trace of lime, will satisfy the improver, who believes the pres- 
ence of lime to be almost necessary in a fertile soil, as to the 
first step to be taken in endeavoring to rescue a granitic soil 
from a state of nature — ^will explain to him the reason why the 
use of lime and of shell sand on such soils, should so long have 
been practised with the best effects, and will encourage him 
to persevere in a course of treatment, which, while suggested 
by theory, is also confirmed by practice. — Johnston, 

The potash of feldspar, or granitic rocks, may be liberated 
to a considerable extent, first, by breaking and burning them 
in a kiln, like limestone, and then slaking them by pouring on 
water while hot In this state, most, or all of the alkalies con- 
tained in the rock will readily be available for the food of 
plants, and all that remains to be done is simply to apply the 
firagments to the soil. 

aYFSXTM, OE PLASTEB. 

Gypsum, or sulphate of lime, is a well-known white crystal- 
line compound found abundantly in large deposits in numerous 
parts of the globe. It is present in many soils, particularly in 
peat, and is detected in sensible proportions in lucern, sainfoin, 
ray grass, red clover, and turnips, as well as in the dung of 
most, if not all animals subsisting on grass. It is found, as a 
natural production, under the names of anhydrite^ (which occurs 
in rocky masses almost free from water,) selenitey and alabaster. 
The native plaster, or gypsum of commerce, contains of 

PeretnL 

Water, ai 

Lime, 33 

SoIphuriG acid, 46 

100 

But when ca'^^ined, it consists of 4H per cent, of lime, and 



S8) of sulphuric acid. Deprived of its wattr, at a low red 
heat, it forms the well-known " plaster of Paris," which, when 
made into a thin paste with water, chemically unites with it, 
and forms, in a few minutes, a hard substance, as in plaster 
casts, or moulds, cornices in rooms, &c. It is soluble in 400 
parts of boiling water, or in 500 parts of cold water; owing to 
which circumstance it is often found in springs. A ton of pure 
gypsum, when crushed, will yield about 35 bushels. 



Fra. 8. 

TOie use of plaster in agriculture, as such, ia not old, although 
it was doubtless used by the Roman farmers and early inhab- 
itants of Britain, as well as by the Lombards. It was not much 
applied in modern times until some years after its first discov- 
ery as a manure by JSI. Meyer, a clergyman of Germany, in 
1768. Its jjse spead after this dale in that country, and pene- 
trated France, Switzerland, Great Britain, and the United States, 
where it has been successfully employed, without interruption, 
in the vicinity of Philadelphia, and elsewhere, ever since the 
year 1T73. And it may be worthy of repeating, thai, when 
Dr. Franklin wished lo introduce the use of this fertiliser into 
America, in order to convince his countrymen of its efficacy, 
ho sowed in large leiters, upon a clover field, in Washington, 
with p-jwdered gypsum, the following phrase, aa indicated li- 
the cut above : — this has bebh pl^stebbd. 
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Theoretically,^ gypsum attracts ammonia flrom the atmos> 
phere, and retains it for the use of vegetation. I^s action, as a 
manure, is twofold. In the first place, it serves directly for the 
food of several of o ir cultivated plants; and secondly, it fixes 
and retains certain soluble substances in the soil, which ar^ 
necessary to their growth and nutrition. Nor is this all. To 
the same property is to be ascribed ^ts action of fixing ammo- 
nia, when scattered over stablefioois, dunghills, manure tanks, 
&c., by absorbing it, and thereby preventing its escape. By 
** fixing," is meant the formation of sulphate of ammonia from 
its carbonate. Rain water, for instance, is supposed to bring 
down with it carbonate of ammonia, which acts upon gypsum 
in such a way as to abstract its sulphuric acid, and form sul- 
phate of ammoniay and exchange therefor its carbonic acid, and 
convert the gypsum into carbonate of lime. Thus, the carbonate 
of ammdnia, which is brought down by the rain, if it does not 
meet with sulphuric acid in the soil, it readily becomes volatile, 
and rises again into the air ; whereas, the contrary is the effect 
with sulphate of ammonia, and hence the meaning of the term 
•* fix." Supposing the gypsum to meet with a sufficient supply 
of ammonia in the soil, and that it exercises its full influence, 
100 lbs. of common unbumt gypsum will fix or form sulphate 
with nearly 20 lbs. of ammonia, containing 16ilbs. of nitrogen. 
One hundred weight, therefore, (I121bs.,) will form as much 
sulphate as will contain 22i lbs. of ammonia, and if introduced 
without loss into the interior of plants, it will furnish them with 
18i lbs. of nitrogen. 

The sulphuric acid contained in gypsum, from #ell-known 
principles, also acts beneficially in decomposing and bringing 
into activity the humus and insoluble matter accumulated in 
loams or peaty soils. Gypsum is decomposed by carbonate 
and muriate of barytes, the carbonates of strontia, potash, soda, 
and of ammonia, as well as by oxalic and humic acids, and 
where any of the four last named occur naturally in the soil, 
or are applied by artificial means, new combinations take 
place, which are attended in some cases with beneficial results 
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For instance, in order that gT^psura may be useful as a fertil- 
iser, the soil must always contain more or less humus, even it* 
it be only 2 or 3 per cent If, however, it contains too much 
free humic acid, it will decompose the gypsum, so that humate 
of lime will be formed, and the sulphuric acid will be set free, 
which may then act as a corrosive on the roots of the crop& 
Oo this account, a soil very rich in humus must never be ma* 
nured with too much gypsum, because, though the sulphuric 
acid were to combine with another base contained ia the soil, 
it would still form therewith a salt easily soluble in water, by 
which the plants would receive too much sulphuric acid at 
once. If strewn over fresh dung, and plowed in with it in the 
field, it will undergo a partial decomposition by the carbonate 
of ammonia developed from the excrements, so much so, that 
sulphate of ammonia and carbonate of lime are fornned. 

Some difference of opinion appears to exist among agricul- 
turists whether gypsum should be used in a crude state or 
burned; but, experience fully proves that the effects are the 
same whether calcined or rough. In a raw state, when reduced to 
powder, it does not swell in water, but remains like sand. But 
when roasted, or rather heated at a temperature just below red- 
ness, and diluted with its bulk of water, it will harden, or set^ 
at the end of five or ten minutes ; then, if we dilute it with 
another equal dose of water, and as soon as the mixture begins 
to harden again, we add a third dose of water of equal bulk, 
and proceed thus five or six times, the mixture will still acquire 
a weaker consistence. Then, if divided into clods, and left to 
dry in the air, it can easily be reduced to a fine powder. In 
this condition, plaster acts so much the better, as it presents 
more surface to the infiuence of water, and is the sooner dis- 
solved and taken up by the roots of plants. Indeed, it appears 
that its swelling, at each addition of water, generally increases 
its bulk ; and consequently its particles are more and more 
divided, till they occupy five or six times their former volume, 
by the agency of water. On the contrary, when we employ 
plaster which is too much roasted, it does not even absorb a 
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volume of water equal to itself; nor does it expand nor under 
go any further division, in consequence of which, it does not 
retain scarcely Jlh part as much interposed Water as the well- 
roasted plaster, and therefore presents so much the less hold 
for the dissolving action. Hence, the only use of roasting plas- 
ter for agriculture, consists in the minute and easy division 
which results from the calcination ; and it is easy to perceive 
how important it is to avoid the excess of temperature that pr3- 
duces the contrary eiFect 

By burning, gypsum loses nothing but the water of crystal- 
lisation, or the water chemically bound up, as the sulphuric 
acid contained in it cannot be expelled even by the most vio- 
lent heat of the furnace. If left in the air, burnt gypsum will 
attract from it as much water as it had previously lost, which 
again becomes chemically iixed, but does not sensibly deterio- 
rate its value as a manure. 

From its property of being rather soluble in water, gypsum 
generally passes into the plants in an entire state. In its ap- 
plication, it is frequently strewn over the young growing 
crops ; and farmers like it still better, if the plants are yet wet 
from dew, as they believe that it will then act as a better stim- 
ulus upon the leaves. Still, experience has shown that it will 
produce the same effect, if it is washed oflf* the leaves by rain 
water ; nay it has been found that, in most cases, it will im- 
prove the growth of clover best, if it be strewn over the field 
before winter, and harrowed in with the seed. This phenome- 
non is easily explained by the gypsum sooner finding in the soil 
the water required for its solution j and it being now distrib- 
uted over the whole furrow slice, it can easier be received by 
the roots of the plants. The favorable issue of manuring with 
gypsum depends yet on another circumstance. It will act 
beneficially only in wet, warm seasons ; as in this case, the 
water will not only convey it to the plants, but the heat will 
assist the assimilation of the sulphuric acid contained in it; 
that is, the leaves will only deoxidise the sulphuric acid by the 
assistance of the at .ar rays, whereby they exhale the oxygen 
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and retain sulphur for the formation of albumen, gluten, &c. 
That this process actually takes places in leaves, is to be seen 
by the gypsum acting very little in dark» wet weather, and 
that, being strewn over clover, growing in the shade, it will not 
exert any influence upon it at all. 

Gypsum, like lime and marl, requires to be applied with dis- 
cretion, and alternately with other manures. Without atten- 
tion in this respect, it will not always succeed. It has general- 
ly been found more useful when applied to clover, lucern, 
sainfoin, beans, peas, vetches, and several of the grasses, than 
in the cultivation of grain, turnips, and other green crops. In 
France, its effects have been extolled, when applied to the roots 
of orange ti*ees, the olive, mulberries, and the vine. In Amer- 
ica, it is employed with success in the cultivation of Indian 
corn, buckwheat, and rye; and in some instances it has given 
much activity to the growth of hemp. 

The soils upon which gypsum operates most beneficially are 
those that are light, dry, and sandy, or open, as they soonest 
admit the rain water which dissolves and conveys it to the 
roots of the plants ; whereas, clayey soils, which are stiff and 
impervious to the rains, retain the plaster for a greater length 
of time. In some cases, gypsum will not produce any effect, 
on account of the soil already containing sufficient sulphate of 
lime, or being deficient in one or more substances required for 
the growth of plants ; for, in order that such a simple sub- 
stance as gypsum may act beneficially, the soil must possess 
all the* other substances requisite for the crop. Thus, in a 
plant like red clover, which requires fourteen or fifteen sub- 
stances to perfect its growth, if only one of these simple sub- 
stances is deficient, potash for instance, it is clear that the 
remaining thirteen or fourteen would be of little or no avail, 
however abundant any of the others may be ; for plants re- 
quire only a determinate quantity of food, and an excess may 
be detrimental and do no good. 

Gypsum being itself calcareous, it would seem to follow that 

it should not b*" employed on land containing much lime ; but 

4 
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experience has proved that it may be avantageously applied 
to chalky and limestone soils, and particularly those which 
have shortly before been enriched with marl. On land which 
has been exhausted by cropping, and which contains not much 
vegetable matter, it will prove of little or no avail ; but it will 
do good after an application of barnyard dung, or after plow- 
ing under a green crop. Plaster is sometimes used upon dry 
meadows, in which leguminous grasses predominate, and con- 
quently increase their forage; but its application must be alter- 
nated with animal manure ; otherwise, the fertility which it 
produces will not be sustained, and in a few years of repeated 
plastering, the product will descend lower than before. There- 
fore, gypsum should not be too often repeated upon the same 
soil, especially if it is moderately, or very rich, as most soils 
generally require a change in manures, as well as in crops, 
once in every five or six years. 

Plaster may be applied to grass lands oy scattering it broad- 
cast over the surface, or over cultivated ground, harrowing it 
in at the time of sowing the seed." it may also be applied in 
the hill at the lime of planting beans, peas, or Indian corn ; or 
't may be applied to the plants of th^ these crops at their first 
or second hoeing. For grass lands, it is recommended to sow 
It in the spring, even when the grass is 6 or 6 inches in height ; 
and, when sown in August, after harvest, upon clover leas, a 
fine aftermath may be cut, and the crops of the year following 
will experience nearly the whole of its good effects. 

The best time for applying plaster is in the evening or morn- 
ing upon the dew, or in calm and cloudy weather, just before 
or after a slight rain ; for, if the weather be very rainy, its ef- 
fects will be lessened, if not altogether destroyed. When sown 
with grain, its ordinary dose is equal in bulk to that of the 
seed, say 200 or 300 lbs. to an acre ; but to grass lands, or 
crdps of legumes, potatoes, and Indian corn, 5 or 6 bushels to 
the acre are commonly employed. Used in a compost of earth 
or dung, or combined with other manures, such as guano, rape 
du-st, &.C.. it has been applied to turnips with marked effect. 
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If a little gypsum be strewn over barnyard dung, while being 
turned o^er, before using, its activity is very much increased. 



IRON. 

Iron, it is universally admitted, is the most extensively dis* 
tributed, and the most important of all metals, being essential 
to the existence of most, if not all organised beings, and indis- 
pensable to man in the ordinary wants of life. Every one 
knows the manifold uses to which this precious metal is applied ; 
its capability of being cast in molds of any form ; of being 
drawn out into wires of any desired fineness and strength ; of 
being extended into sheets, or plates ; of being bent in any 
direction ; of being sharpened, hardened, and softened at will. 
Iron accommodates itself to all our necessities, our desires, and 
even our caprices. I^ is equally serviceable to agriculture, 
the arts, the sciences, and to war, as the same ore fur- 
nishes " the sword, the plowshare, the scythe, the pruning hook,'* 
the needle, the graver, the spring of a watch or of a carriage, the 
hammer, the anvil, the chisel, the chain, the anchor, the steam 

 

engine, the compass, the cannon, the mortar, and the bomb. It 
is also a medicine of much virtue, and bears upon its brow its 
recommendation, as such, for upwards of 2,000 years ! 

Iron, when pure, is of a bluish-white color, exceedingly 
brilliant, very malleable, and ductile. Its fracture, in its ordi- 
nary state, is fibrous and dull ; but, when polished, it is capa- 
ble of acquiring a brill ian^su^face. When rubbed, it emits a 
slight smell, and it imparts to the tongue a peculiar astringent 
or chalybeate taste. The ash of nearly all plants contains a 
more or less appreciable quantity of oxide of iron. This may 
have entered into the roots either in the state of soluble sul- 
phate or carbonate, dissolved in carbonic acid, or of some oth- 
er of those numerous soluble compounds of iron with organic 
acids, which may be expected to be occasionally present in 
the soil. 

The ores and oxides of this metal are scattered over the 



76 FOSSIL, SALINE AHD 

crust of our globe with benificent profusion ; being found un- 
der every latitude andjin every zone ; in every mineral forma- 
tion, and in every soil. Jonsidered in a purely agricultural 
point of view, the»' ma}' be described under the following 
heads : — 

Oxides of Iron. — It is well known that when metallic iron is 
exposed to moist air or water, it gradually rusts and becomes 
covered with, or wholly changed into a crumbling ochrey 
mass of a reddish-brown color. This powder is a compound 
of iron and oxygen, only, containing 69J- per cent, of the form- 
er, and and 30f per cent of the latter. 

When iron is heated in the smith's forge, and then beaten on 
the anvil, a scale flies off, which is of a black color, and when 
crushed, gives a black powder. This also consists of iron and 
oxygen, only, but the proportion of oxygen is not so great as in 
the red powder above described. In both cases, the iron has 
derived its oxygen from the atmosphere. 

To these compounds of iron with oxygen, the name of ox^ 
ides is given. There are only two which are of interest to the 
agriculturist, namely. 

Iron. Oxygon, 

Protoxide, (btadc,) 7753 28.77 

Fer-oxide, (red,) 60.34 30je6 

Both of these exist abundantly in nature, and are present to 
a greater or less extent in all soils. The per-oxide, however, 
is by far the most abundant on the earth's surface, and the 
reddish color observable in so many soils is principally due 
to the presence of this oxide. 

The protoxide rarely occurs in the soil except in a state of 
combination with some acid substances ; and so strong is its 
tendency to combine with more oxygen, that when exposed to 
the air, even in a state of combination, it rapidly absorbs this 
element from the atmosphere and changes into per-oxide. At 
first, it turns green and then red, by exposure to air. This 
charge is observable in all chalybeate springs, in which, as 
they rise to th3 surface, the iron is generally held in solution 
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in the state of t prot-oxide. Afler a brief exposure to the air, 
more oxygen is absorbed, and a reddish pellicle is formed on 
the surface, which gradually falls and coats the channel along 
which the water runs, with a reddish sediment of insoluble 
per-o-xide. 

Both oxides are insoluble in pure water, and both dissolve 
in water containing acids in solution. The prot-oxide, how- 
ever, dissolves in much greater quantity in the same weight 
of acid, and it is the compounds of this oxide which are usu- 
ally present in the soil, and which, in boggy lands, prove so 
injurious to vegetation. The prot-oxide of iron abounds in the 
green-sand marl of Monmouth county, New Jersey, which 
often contains more than 25 per cent. On this and the potash 
it contains, its chief value as a fertiliser consists. 

The per-oxide, or red oxide, possesses two properties, which, 
in conneoiion with practical agriculture, are not void of some 
degree of importance. In a soil which contains much vegeta- 
ble matter in a state of decay, the per-oxide is frequently de- 
prived of one third of its oxygen by the carbonaceous matter, 
and is thus converted into the prot-oxide, which readily dis- 
solves in any of the acid substances with which it may be in 
contact. In this state of combination, it is more or less soluble» 
in water, and in some localities may be brought to the roots 
of plants in such quantity as to prove injurious to their growth. 

The red oxide of iron, like alumina, is said to have the 
property of absorbing ammonia, and probably other gaseous 
substances and vapors from the atmosphere and from the soil. 
In that which occurs in nature, either in the soil or near the 
surface of mineral veins, traces of ammonia can generally be 
detected. Since, then, ammonia is so beneficial to vegetation, 
the property which the per-oxide of iron possesses of retaining 
this ammonia when it would otherwise escape from the soil, 
or of absorbing it from the atmosphere, and thus bringing it 
within the reach of plants, must also be indirectly favorable 
to vegetation, when the soil contains it in any coisiderable 
quantity. 
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An impoitant practical precept is also to bo drawn from 
these two properties of this oxide. A red, irony soil, to which 
manure is added, should be frequently turned over, and shouH 
be kept loose and pervious to the air, in order that the forma- 
tion of prot-oxide may be prevented as much as possible ; and 
it may occasionally be summer fallowed with advantage, in 
order, also, that the per-oxide may absorb from the air those 
volatile substances which are likely to prove beneficial to the 
growth of the future crops. 

Sulphurets of Iron, — Iron occurs in nature combined with sul- 
phur, in two proportions, forming a sulphuret and a bi-sul- 
phuret These are both tasteless and insoluble in water, and 
consist respectively of 

Iron, Sidphuvj 

The Bulphttret, 62.T7 37.33 

The bi-sulphuret, 45.74 54.S6 

The first of these, the sulphuret, occurs occasionally in bog- 
gy and marshy soils, in which salts of iron exist, or into which 
they are carried by rains or springs. It is not itself directly 
pernicious to vegetation, but when exposed to the air, it absorbs 
oxygen and forms sulphate of iron, which, when present in 
sufficient quantity, is particularly injurious. 

The H-sulphuretf or common iron pyrites, is exceedingly 
abundant in nature. It occurs in nearly all rocky formations 
and in most soils. It abounds in coal, and is the source of the 
sulphurous smell which many varieties emit while burning. 
It generally presents itself in masses of a yellow, gold-like 
color and metallic lustre, more or less perfectly crystallised in 
cubical forms, so b/ittle and hard as to strike fire with steel, 
and of a specific gravity 4i times greater than that of water. 
When heated in close vessels, it parts with nearly one half of 
Its sulphur, and hence is often distilled for the sulphur it yields. 
In the air, it absorbs oxygen, in some cases, as in the waste 
coal heaps, with such rapidity as to heat, take fire, and burn. 
By this absorption of oxygen, (oxidation,) sulphuric acid and 
Bulphate of iron are produced. In the alum shales» the iron 
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pyrites abound, and these are oAen burned for the purpose 
of converting the sulphur and sulphuric acid for the subse- 
quent manufacture of alum. Pyrites are only found in such 
soils as have not long been under cultivation, or exposed to 
the action of the air for a sufficient length of tinoe to become 
decomposed. 

Suljihale of Iron, — Of the sulphates of iron which are known, 
there is only one, the common green vitriol of the shops, that 
occurs in the soil in any considerable quantity. There are 
few soils, perhaps, in which its presence may not be detected, 
though it is in bogs and marshy places that it is most gener- 
ally and most abundantly met with. It is oflen exceedingly 
injurious to vegetation in such localities, but it is decomposed 
by quicklime, by carbonate of barytes, by dung and urine of 
cattle, by magnesia, by chalk, and by all varieties of marl, 
and thus its noxious effects may, in general, be entirely pre- 
vented. With lime or chalky the acid of this substance forms 
gypsum ; whilst with magnesia and the alkalies, it forms Ep- 
som and Glauber salts, the beneficial effects of which, on the 
growth of plants, have been fully ascertained. To soils which 
abound in lime, it may even be applied with a beneficial effect. 

When a solution of this salt is exposed to the air, it speedily 
becomes covered with a pellicle of a yellow, ochrey color, 
which afterwards falls as a yellow sediment This sediment 
consists of per-oxide oi' iron, containing a little sulphuric acid ; 
but by the separation of this oxide, the sulphuric acid is left 
in excess in the solution, which becomes sour, and still more 
injurious to vegetation than before. In boggy places, the wa- 
ters impregnated with iron are generally more or less in this 
acid state, and lime, chalk, and marl, with perfect drainage, 
are the only available means by which such lands can be 
sweetened and rendered fertile. 

When iron pyrites are exposed to the air, they slowly absorb 
oxygen, and are converted into suipnate of iron and sulphuric 
acid ; on the other hand, the sour solution, above mentioned, 
when placed in contact with vegetable natter, where the air 
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is excluded, par i with its oxygen to the decaying carbona- 
ceous matter, and is again converted into pyrites. These two 
opposite processes are both continually in progress in nature, 
and often in the same locality, the one on the surface, where 
air is present, the other in the subsoil, where the air is excluded. 

Pyrites or the sulphate of iron, wherever either may be had 
in sufficient abundance, may be advantageously employed as 
a top-dressing in connection with quicklime, in all light soils 
moderately rich in humus, and deficient in per-oxide of iron, 
and will thereby contribute directly to the growth of most of 
our cultivated crops. 

Carbonate of Iron. — ^When a solution of the sulphate of iron, 
above described, is mixed with one of carbonate of soda, a yel- 
low powder falls, which is carbonate of iron. This carbonate 
is found abundantly in nature. It is the state in which the 
iron exists in the ore, (clay-iron ore,) from which this metal is 
80 largely extracted by smelting, and in a similar ore oflen 
found in the subsoil of boggy places, which is distinguish- 
ed by the name of " bog-iron ore," Like the carbonate of 
lime, it is insoluble in water, but dissolves with considera^ 
ble readiness in water charged with carbonic acid. In this 
state of solution, it issues from the earth in most of our chaly- 
beate springs, and it is owing to the escape of the excess of 
carbonic acid from the water, when it reaches the open air, 
that the yellow deposit of carbonate of iron more or less spee- 
dily falls. The carbonate of iron, being insoluble in water, 
cannot be directly injurious to vegetation. When exposed to 
the air, it gradually parts with its carbonic acid, and is con. 
verted into a per-oxide, the effects of which have already been 
described. 

LIME. 

Lime, the most valuable and the most extensively used of all ' 
the mineral substances ever made available in practical agri- 
culture, has, and w ith much truth, been called " the basis of 



^OHERAI, HAHUBES. 81 

all good husbandry." Therefore, it well deserves the most 
exact and careful attention of the practical farmer to avail 
himself of every species of information that will throw any 
light on its uses, application, and Its injurious as well as its 
beneficial effects on his soils, his manures, and his crops. 

This important substance, called by chemists prot-oxide of 
calcium^ is extensively distributed throughout this earth and its 
inhabitants, combined principally with carbonic, sulphuric, phos- 
phoric, fluoric, humic and silicic acids, in the form of limestone, 
marble, chalk, marl, calcareous spar, stalactites, stalagmites, 
gypsum, phosphorite, organic remains, &c. Notwithstanding 
the immense quantities of carbbnate and sulphate of lime, 
which constitute so large a proportion of the crust of our globe, 
it is questioned by some, whether lime should not be looked 
upon as a characteristic of the animal rather than the mineral 
kingdom of nature. For the bony or testaceous^akeleton, by 
which the softer portions of the animal frame are attached, is 
always found to consist of lime united either with carbonic or 
phosphoric acids. The bones of all vertebrated animals, 
(those having back bones,) are constituted principally of phos- 
phate of lime, while in the shells of the invertebrate animals, 
(beetles, crabs, lobsters, oysters, &c.,) the carbonate of lime is 
the prevalent component. The teeth of animals, also, mainly 
consist of the phosphate of lime, which, in all cases, is associ- 
ated with flouride of calcium, in a similar manner as these 
substances occur in the mineral phosphorite, or native phos- 
phate of lime. Indeed, it is a remarkable fact that all the 
great geological formations, of which lime is a prominent in- 
gredient, are found to consist of the aggregated skeletons, shells, 
or casts of myriads of invertebrated animals, which had existed 
at some period long before the creation of man. Prom the 
densest and hardest limestone to the softest chalk, the entire 
mass generally resolves itself ultimately into a congeries of 
anin^al remains; and hence, the great supply of lime in the 
mineral state arises from the destruction of its animal sources. 
The lime, therefore, which exists in nature, must be looked 

4* 
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upon as being continually in a state of passage between the 
organised and the inorganic kingdoms. The plants that 
grow upon the soil take up, by dissolution in their juices, salts 
of lime, which pass into the substance of the animal that feeds 
upon them, and accumulating in its system, they afford mate- 
rials for the proper development of the skeleton, the hair, the 
skin, and the softer parts. When the animal dies, the blood, 
muscles, and other tissues either serve for the nutrition of 
some other animal, or, being totally decomposed, its elements 
return again to a mineral state, to bfe, in after ages, the sub- 
ject of similar alternations. 

In considering the chemical nature of the ash of plants, it is 
known that lime, in all cases, forms a considerable proportion 
of its whole weight. Hence, the reason why lime is regarded 
as a necessary food of plants, and hence, also, one cause of its 
beneficial influence in general agricultural practice. 

The quantity of pure lime contained in the crops produced 
upon one acre, according to Professor Johnston, during a four 
years' rotation, amounts, on an average, to 242 lbs., which are 
equal to about 430 lbs. of carbonate of lime, in the state of 
marl, shell sand, or limestone gravel. It is obvious, therefore, 
that one of the most intelligible purposes served by lime, as a 
chemical constituent of the soil, is to supply this comparative- 
ly large quantity of this substance, which in some form or other 
must enter into the roots of plants. 

But the different crops, which are grown in England, contain 
lime in unlike proportions. Thus the average produce of an 
acre of land for every 100 lbs. of ash of the plants named in 
the table below, gives the following per-centage of lime: — 

Grain or roots* Straw or tops. Total, 

WlieBt,25 bushda, 1.5 7.2 B.Tibs. 

Barley, 38 bushels, 2.1 12.9 15.0 

Oats, 50 bushels, 2.5 5.7 8.3 

Turnips, 25 tons, 45.. 93.0 138.8 

Potatoes, 9 tons, 6j8 259.4 268.0 

Redcloyer,2 tona, — 126J) 126.0 

Rye grass, 2 tons, — 33.0 33.0 
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These quanliiks are not constant, and wheat, especially, 
contains much more lime than is above stated, when it is 
grown upon land to which lime has been copiously applied. 
But the very different quantities contained in the several crops, 
ai above exhibited, show that one reason why lime favws the 
growth of some crops more than others, is, that some actually 
take up a larger quantity of lime as food. • These crops, there- 
fore, require the presence of lime in greater proportion in the 
soil, in order that they may be able to obtain it so readily that 
no delay may occur in the performance of those functions or 
in the growth of those parts to which lime is indispensable. 

The prot-oxide of calcium is usually obtained by exposing 
pure limestone or chalk, which are carbonates of lime, to a 
red heat, and is then popularly known under the names of 
stone lime^ quicklime^ hot lime^ and caustic lime. It is also obtain- 
ed in an impure state, by burning oyster shells and the shells 
of other fish, which converts them into quicklime, and is com- 
monly called oyster-shell lime^ or simply shell lime. When stone 
lime is exposed to the air, it rapidly absorbs water, and falls 
to a pure-white, earthy powder, increasing two or three times 
its bulk, and forms a hydrate of lime, which is usually known 
under the name of air-slacked or spontaneously-slacked lime. If 
u little water be sprinkled upon a little piece of well-burned 
lime, it is instantly absorbed, and the lime slakes, or quenches, 
and appears quite dry ; but after a few moments, it cracks, 
swells, and crumbles into a powder of hydrate, popularly 
known as slaked lime, sometimes evolving sufficient heat to in- 
flame gunpowder or char wood. Pure lime is soluble in 636 
parts of water at 32®F.; but requires, at 60,° 778 parts; at 
130,° 972 pattts; at 212,° 1,270 parts for its solution. A pint 
of water, at 32,° dissolves 13^ grs. ; at 60,° Ilf grs. ; and at 
212,° 6j''^ grs. Hence the propriety of employing cold water 
for the solution of lime. Clear lime water has an acrid, 
slightly-caustic taste, but when boiled, it becomes white or 
turbid. Exposed to the air, it absorbs carbonic acid, and be- 
comes corered with a crystalline pellicle of carbonate of lime. 
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On breathinp^ into clear, transparent lime \^ater, through a 
glass tube, it is immediately rendered turbid, or milky, by the 
carbonate of lime produced by the carbonic acid of the breath, 
an excess of which acid, however, dissolves the precipitated 
lime, and the water again becomes clear. It is in this way 
that carbonate of lime is held in solution in the water of 
almost every river and spring. If lime be perfectly dr)*-, it has 
little or ilo tendency to absorb carbonic acid. It requires first 
to be " air-slacked," or •* slaked " wit1i water, and then the hy- 
drate is decomposed, the water being expelled by the carbonic 
acid, the absorption of which is very rapid, until the lime be- 
comes one half saturated, when a compound is formed 
known under the name of mild lime, but afler that point, its 
advancement is very slow. The term mild is also applied to 
lime when it is entirely in a state of carbonate. When strongly 
heated, lime becomes phosphorescent, and emits a brilliant 
light, on which account, it is sometimes employed for illumi- 
nation, as in the Drummond or Gurney light. 

The use of lime as an application to the soil, it is believed 
by some, acts in two ways^-one as a stimulant that promotes 
vegetation by causing the soil with which it is mixed to exert 
itself; and the other, in promoting the growth of trees and 
plants by enriching the land, as a manure^ and adding to the 
quantity of vegetable food. By others, it is looked upon in a 
chemical and medicinal point of view, acting as an alterative a 
corrector, a dissolver, or a decomposer, a disengager of certain 
parts of the animal, vegetable and mineral substances con- 
tained in the soil, and as a retainer and a combiner with oth- 
ers, but not as a substance, like dung, or decayed organic mat- 
ter, fit for the immediate food and nourishment o^ plants. 

According to Professor Johnston's views on the subject, lime 
acts in two ways upon the soil. It produces a mechanical 
alteration which is simple and easily understood, and is the 
cause of a series of chemical changes, that are really ob- 
scure, and are as yet susceptible of only partial explanation. 

In the finely divided state of quicklime, or slaked lime or of 
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sofl and crumbling chalk* it stiffens very loose soi.s, and opens 
ihe stifFer clays; while in the'form of limestone gravel or of 
shell sand, it may be employed either for opening a clay soil • 
or giving body and firmness to boggy land. These effects, and 
their e:&planation, are so obvious, that it is unnecessary to 
dwell upon them. 

The purposes served by lime as a chemical constituent of 
the soil are a . least of four distinct kinds : — 

1. It supplies a kind of inorganic food which appears to be 
necessary to the healthy growth of all our cultivated plants. 

2. It neutralises acid substances which ar^*^ naturally formed 
in the soil, and decomposes or renders harmless other noxious 
compounds which are not unfrequently within reach of the 
roots of plants. 

3. It changes the inert vegetable matter in the soil, so as 
gradually to render it useful to vegetation. 

4. It causes, facilitates, or enables other useful compounds, 
both organic and inorganic, to be produced in the soil, or so 
promotes the decomposition of existing compounds as to pre- 
pare them more speedily for entering into the circulation of 
plants. 

The fertilising properties^of lime, then, appear to arise, in a 
great measure, from the force with which it attracts carbonic 
acid from the atmosphere or soil to which it is exposed. This 
attraction for carbonic acid is so powerful, that if lime be 
placed in contact with animal or vegetable matter, they are 
decomposed or dissolved with great rapidity, and reduced to 
a fit state for entering the roots of plants. It is for this reason 
that we see such good results from the application of lime 
upon soils where green crops have been consumed on the 
land, or where any of the various plants used for that purpose 
have been plowed in green. It also produces equally good 
effects, and for the same reason, in soils newly broken up ; in 
fact, in all soils rich in humus or vegetable matter. 

But the chemical action of lime is not confined to the decom- 
position of vegetable and other organic matter in the soil. It 
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appears ,o be clearly established by the experiments of agn- 
cultural chemists, that this substance has also the property of 
setting at liberty the alkalies which are present in exceedingly 
small quantities in the soil, favoring the formation of soluble 
silicates, which are useful to all of our crops of grain. Lime, 
however, not only acts chemically, but to a certain extent, it 
is also useful by altering the mechanical nature of the soil. 
For instance, it renders clayey soils less tenacious ; and it is 
also stated that it makes sandy soils firmer, and loamy soils 
soft, mellow, and light. Such is briefly all that is known at 
present, concerning the chemical properties of lime. Chem- 
istry does not, in all cases, explain to us how all the decom- 
positions take place, nor how lime acts as a stimulus or a 
manure ; we only know the ^ects. The perfect elucidation 
of the subject, the results of which would be the establish- 
ment of rules to guide the practical farmer in the use of this 
fertiliser, is well worthy the attention of general government 
and of the highest scientific attainment. 

The application of lime to the soil is of high antiquity, and 
its utility, as such, has been recognised in almost every coun- 
try in which agriculture has attained much eminence; and 
certainly, it has been more largely and extensively used as a 
fertiliser, from a very remote period than any other mineral 
substance that has ever been made available in practical hus- 
bandry. Cato describes with much minuteness the best means 
of preparing it ; and Pliny attests the use of slaked lime by 
the Roman cultivators as a dressing for the soil in which fruit 
trees were grown. It was also employed with equal success by 
the Arabs in Spain. Hence it may be inferred that what has 
been good in all past ages, is good at the present time. 

Lime is applied to the land in several combinations, and in 
a great variety of forms, some of them natural, and others 
artificially prepared, the nature, composition, and application 
of which, it is important that the practical farmer should, in a 
measure, understand. It is chiefly employed in the state bf a 
carbonat 3, (including common limestone, marble, chalk, marl, 
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shells, coral and shell sand, &c.,) bi-carbonate, chloride, ere- 
nate and apo-crenate, hydrate, nitrate, oxalate, phosphate, super* 
phosphate, silicate, or of a sulphate, which, with tHe exception 
of the latter already treated of at length, under the head of 
"gypsum," are respectively as follows: — 

Carbonate of Lime. — Carbonate of lime, marble, or common 
limestone, consists of lime and carbonic acid, and when per 
fectly pure and dry, in the following proportions : — 

PeremU 

CBTbonic acid, 43.7 

Lime, M3 



too.o 



One hundred pounds of carbonate of lime contains 43^"^ lbs. 
of carbonic acid, and 66^^ lbs. of lime, or a ton, (2,000 lbs.,) 
of pure carbonate of lime contains 1,126 lbs. of lime. 

Limestones, however, are seldom pure. They always con- 
tain a sensible quantity of other earthy matter, chiefly silica, 
alumina, and oxide of iron, with a trace of phosphate of lime, 
sometimes of potash and soda, and often of animal and other 
organic matter. In limestones of the best quality, the foreign 
earthy matter, or impurity, does not exceed 6 per cent of the 
whole, while it is often very much less. The chalk and moun- 
tain limestones are generally of this kind. In those of inferior 
quality, it may amount to 12 or 20 per cent, while many calca- 
reous beds are met with in which the proportion of lime is so 
small, that they will not burn into agricultural or ordinary 
building lime, refusing to slake, or fall to powder, when 
moistened with water. Of this kind are the hydraulic lime* 
stones of the state of New York, which are burned for making 
cement 

ChaUc is another form of carbonate of lime that occurs very 
abundantly in many countries, and which, from its soft, earthy 
nature, has been extensively applied to the land in many parts 
of England without burning. It is usually dug up from pits to- 
wards the close of autumn or beginning of winter, when full 
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of water, and laid upon the land in heaps. During the winter's 
frost, the lumps of chalk fall to pieces, and are readily spread 
over the fields in spring. The quantity laid on varies with the 
quality of the soil, and of the chalk itself, and with the more or 
less perfect crumbling it undergoes during the season of win- 
ter, and with the purpose it is intended to serve. It gives tena- 
city and closeness to gravelly soils, opens and imparts freeness 
to stiff clays, and adds firmness to such as are of a sandy 
nature. If a physical improvement of this kind be required, it 
is laid on at the rate of from 400 to 1,000 bushels to an acre. 
But some chalks contain much more clay than others, and are 
employed, therefore, in smaller proportions. For the improve- 
ment of coarse, sour, marshy pasture, it is applied at the rate 
of 160 to 250 bushels to an acre, and speedily brings up a sweet 
and delicate herbage. It is also said to root out sorrel from 
lands that are infested with this plant. These effects are pre- 
cisely such as usually follow from the application of marl, and 
like marl, the repetition of chalk exhausts the landjjf manure 
be not aflerwards added to it in sufficient quantity.— Johnston. 

Marl, magnesian limestone, shells, as well as shell and coral 
sands, will be found described under their respective heads. 

Bucarbonate of Lime. — In this state, lime is combined with a 
double proportion of carbonic acid, and to a certain extent, is 
readily soluble in water. Hence, springs are often impregna- 
ted with it, and the waters that gush from fissures in limestone 
rocks, distribute it through the soil in their neighborhood, and 
thereby sweeten the land, which is a mode nature very fre- 
quently adopts in fertilising the earth. Here let it be remem- 
bered that carbonate of lime, though insoluble in pure water, 
is soluble to a considerable extent in that which is impregna- 
ted with carbonic acid gas ; and that^ when it holds lime in 
this way, and is exposed to the air for a length of time, or is 
heated over the fire, the lime will again separate from it more 
or less completely. In this manner, stalactites are formed in 
:;aves; substances are petrified in lakes and running streams; 
beds of marl, in some cases are produced ; drains are of^en 
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choked up with lime ; and crusts are deposited at the bottoms 
of kettles and steam boilers. 

^Vhen the carbonate of lime contained in marble, common 
limestone, or in the shells of oysters and other shell fish, is 
heated to a high temperature, in the open air, the carbonic 
acid they hold in combination with other ingredients is driven 
off by the heat, and the lime remains behind in a caustic state. 
In burning, they are decomposed more readily when a current 
of moist air is allowed to pass through the burning mass. 
Hence, on a large scale, this burning is performed in kilns. A 
ton, (2,000 lbs.,) of good limestone, yields 1,126 lbs. of lime 
shells (caustic lime). The weight of these shells per bushel, 
varies with the kind of limestone employed, and with the manner 
in which they are burned. In some varieties of lime, a bushel 
does not weigh more than 75 lbs.; while in others, it will 
weigh nearly or quite 100 lbs. This is a great difference, and 
shows how uncertain the quantity applied to the land may be 
when it is estimated by the bushel. Therefore, lime should be 
both bought and applied by weight. 

The following table, by Professor Johnston, exhibits the 
chemical changes which a ton, (^2,240 lbs.,) of pure limestone 
undergoes, and the relative proportions in which the several 
compounds exist in it aAer it has been burned, slaked, and then 
exposed to the air, or mixed with the soil : — 



. Compoeftlon.. 


Lime- 
stone. 


After 
burning. 


After 
slaking. 


Sponta- 
neously 
slacked. 


Exposed 

tourer in 

the sou. 


Limot 

Carbonic acid. 
Water, 


CwL 
81 


Ctot. 


Owe. 
3* 


Cwt. 

21 
U 


CvL 
8* 


Total weight,. 


90 


IH 


141 


151 


90 



The form of lime kilns vary ; some being constructed inside 
in the shape of a hogshead, or of an egg, opened a little at 



each end, with the diameter at the bottom small, gradu^Iy 
wideiuDg towards the middle, and then contracting again to 
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wards the top ; while others are made in the form of a sugar 
loaf, with the small end down ; others, again, are of an oblong 
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oval in the ground plan, as well as at the middle an,l top. The 
first of these forms is most generally in use, and when the 
sides are nearly perpendicular, it is observed that less fuel is 
necessary, in consequence of the great degree of heat that 
is created, above that which occurs in kilns formed in the 
shape of a sugar loaf reversed. Near the bottom of large 
kilns, two or more openings are made for admitting the air ne- 
cessary for supplying oxygen to the fire, and for dragging out 
the lime after it is burnt. 

Lime kilns may be built either of stone or bricks ; but thp 
latter are considered preferable, particularly for the inside 
lining, as they are better adapted to stand a high degree of 
heat. They should always be situated at, or near the quarry, 
and if possible, in the side of a cliff or bank ; or they may be 
furnished with a " ramp,*' or inclined plane, of earth or stone, 
for carting up the fuel and limestone to their tops. 

A kiln of approved construction, suitable for burning lime 
with coal or other dry, smokeless fuel is denoted by fig. 4. It 
is supposed to be built on the side of a bank or cliff, of a circu- 
lar form within, 32 feet high from the iron grating over the 
pitS) throe feet in diameter at the top, and seven feet across, 
near the middle, at a point 18 feet above the grating. 
The walls are designed to be built of stone, from three to six 
leet thick, and lined with bricks. Below the shaft, or hollow 
of the kiln, are two arches, or pits, each three feet wide and 
three feet high, divided by a partition wall eighteen inches 
thick, extending up the shaft 10 feet. About eighteen inches 
from each arch, or pit, is an oven, say two and a half feet 
square, where coal is used for fuel, and somewhat deeper, 
where wood is employed, communicating with the shaft by 
narrow flues. Below the shaft, are two moveable iron grates 
for dragging out the lime after it is burned. The ovens, as 
well as the arches under the shaft, are provided with iron doors, 
which are to be closed whenever it is desired to stop the draft. 
An iron cap, or cover, is also provided, to be placed over the 
top of the kiln, t» pre> ^it the escape of more heat than la 
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necessary to keep up the combustion of the fuel. This cap is 
also furnished with a damper, or valve, for regulating the draft 

In a kiln like the foregoing, it is obvious that the lime 
can be well burnt, with a comparatively small amount of 
fuel, in winter as well as summer, and that ;he farmer or others 
can be supplied with lime, at any time, without extinguishing 
the fire. All that is necessary to be done, is, to supply the 
broken limestone, or shells, and the fuel at the top of the kiln, 
and rake out the burnt lime through the iron grate, or opening, 
at the bottom, as fast as occasion may require. In case it may 
be necessary to check the burning for a time, nothing more is 
necessary than to close the iron doors at the bottom of the 
kiln, and the cover, or cap, at the top, when the fire may be 
kept alive for four or five days. 

When the kiln is to be filled, the limestone should be broken 
into pieces about the size of a man's fist, and laid in alternate 
layers with the coal, usually in the proportion of three of the 
former to one of the latter ; but, as limestones vary much in 
their character, the proper quantity of fuel can only be regular 
ted by trial. The coal should not be placed nearer the lining 
of the kiln than eight or nine inches, in order not to melt nor 
burn the bricks. 

The class of lime kilns in common use, in the United States, 
fig. 6, are similar to that of Mr. Ward Priest, of Lisbon, New 
Hampshire, described by Dr. C. T. Jackson, in his ** Final Re- 
port of the Geology and Mineralogy '* of that state. 

*' The kiln holds about 35 tierces of lime. Each tierce holds 
six bushels. One which I measured was two feet, four inches 
high; one foot, liine inches head diameter; bilges to one footi 
ten inches. The kiln is egged-shaped, and measures 12 feet, 
three inches in height, four feet in diameter at the top, six 
feet, four inches in diameter at the boshes (a little below the 
centre). Arch for fuel, two feet high. The walls of the kiln 
are two feet thick, and are made of mica slate, lined with com- 
mon bricks. It cost $160. 

'*Mr. Pr'est says that common bri:ks soon glaze over on the 
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■urface, and withstand the heat Bufliciently well. Four days 
and three nights arc required for burning a l(iln cf lime, and 
ten cords of wood are consumed in the operation. From two 
to three men are employed. The cost of wood, cut, split, and 
' delivered at the kiln, is $1 per cord. The lime sells for 9^ per 
tierce, at the kiln." 



Fia.0. 

When newly-burnt lime is taken from the kiln, it has a 
strong tendency to drink in and combine with water. Hence, 
when exposed to the atmosphere, or is covered over wilh soda 
in a shallow pit, it slowly absorbs moisture from the air, with- 
out developing much heat, increases in weight, swells out, and 
gradually falls to powder. In this case, it is said to he air- 
slacked or sponlaneausli/.sladced. In rich limes, the increase of 
bulk may be from 3 to 3i times ; but in the poorer varieties, or 
such as contain much foreign matter, the increase may be less 
than twice their bulk. 

If water be sprinkled or thrown upon the shells, or if they 
be immersed in water for a short time, and then withdrawn, 
they absorb the wat«r, become hot, crack, swell, throw off much 
watery vapor, and fall down in a short time to a bulky, more 
or less white, and almost impalpable powder. When the 
thirsty lime has thus fallen, it is said to be ilaked, or qumehtd. 
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If more water be added, it is no longer drunk iri, bat forms 
with the lime a paste, and if sharp sand be added, a mortar. 

These effects are more or less rapid and striking, according 
to the quality of the lime, and the time that has been allowed 
to elapse after the burning, before the water was applied. All 
lime becomas difficult to slake when it has been for a long 
time exposed to the air. When the slaking is rapid, as in the 
rich limes, the heat produced is sufficient to kindle gunpowder 
strewed upon it, and the increase of bulk is from 3 to 3i times 
that of the original lime shells. If the water be thrown on 
so rapidly or in such quantity as to chill the lime or any part 
of it, the powder will be gritty, will contain many little lumps 
which refuse to slake, and will also be less bulky and less 
minutely divided, and therefore less fitted either for agricul- 
tural or for building purposes. 

It may be received as a general rule, however, that the best 
mode of slacking lime for agricultural purposes, is that which 
gives the shells the greatest bulk, and reduces them to the 
most minute state of division. For the following reasons, the 
spontaneous method is preferred by many, as it is thought to 
be more economical and has a better effect on the crops to 
which it is applied. First, it causes the lime to fall to the 
finest powder ; and secondly, it is the least expensive, requir- 
ing less care and attention, and exposes the lime least to be- 
come " chilled " and gritty; but when thus lei\ to itself, the 
shells should be laid up in heaps, covered with sods, and allow- 
ed to remain a sufficient time to slack, in order to prevent the 
surface of the heaps from being chilled, or the whole convert- 
ed into mortar by large or continued falls of rain ; also to ex- 
clude the too. free access of the air, which gradually brings 
back the lime to a half state of carbonate. Hence, the lime 
may be laid up in heaps, in the field in the winter, covered 
with sods, and left until it has completely fallen, or until .he 
lime is convenient for laying it upon the land, in spring or 
summer, when preparing for the ensuing crops. 

It has already been observed that lime, from its nature, must 
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act both as a stimulus and as a manure, while it makes the 
earth exert itself in the nourishment of vegetables, in some 
measure, enriches k, and adds to the vegetable food. In 
some lands, the dissolving of the vegetable food, and fitting it 
for entering the roots of plants, may be most beneficial. In 
others, the communicating of the power of attracting the veg- 
etable food from the air, may have an equally good effect It 
will not be improper, therefore, to point out how lime is to be 
applied, so that it may chiefly answer one or the other of these 
purposes. 

In uncultivated land, in which there is a large quantity of 
vegetable substance, lime ought to be used chiefly as a stimu- 
lus; and when improved land needs a recruit of vegetable 
food, it ought chiefly to be used as a manure. When thus in- 
tended as a stimulus, a large quantity should be applied at 
once, in an unslacked or half-slacked state ; for it takes con- 
siderable quantity to dissolve roots, and the other vegetable 
substances in the soil, and to produce the necessary degree of 
fermentation. When intended as a manure, a small quantity 
applied at a time is suflicient. It is probable that it requires 
only a small quantity of lime to impregnate a large quantity 
of earth, and communicate to it an absorbent quality, in as 
high a degree as it is capable of receiving; and it is certain 
that it is in proportion to the absorbent power which it com- 
municates, that the soil is enriched by it. This is not mere 
conjecture. It is certain, that a small quantity of lime will 
impregnate a large quantity of water, and communicate to it 
all its virtues^ and these in as high a degree, too, as it is capa- 
ble of receiving. 

The benefit to be derived from lime greatly depends, how- 
ever, upon the nature and the state of the soil. Strong lands 
are much improved for two or three crops, by this stimu- 
lant; but frequent repetition will not have the same good 
effect, unless the land in the interim has been placed under a 
clover or other green crop, by which vegetable matter will be 
introduced for the lime to act upon. 
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The deficiency of vegetable matter in light soils, is one 
reason why lime does not always act upon them beneficially , 
and it should therefore be used very sparingly on these soils, 
with an interval of six or seven years between each liming. 
Indeed, it is often as necessary to change the mode ot manur- 
ing land, as it is to change the crops to be cultivated ; and it 
is from not sufficiently attending to this, that arable farms 
have become deteriorated, whilst the farmer fancied that he 
was doing great justice to the land by liming every third or 
fourth year. But let the introduction of a green crop be tried 
in such a case, and the farmer will afterwards find that his 
grain crops increase, and his land is in better heart. 

Some persons think, from witnessing its first effects, ^at 
they can always have recourse to lime with the same success; 
but in this, they will assuredly be disappointed ; once in five, 
six, or seven years, according to the nature of the land, is as 
oflen as lime can be applied with advantage. 

It may be proper to observe, likewise, that when lime is 
applied in small quantities, as a manure, it is necessary to re- 
peat the application frequently ; it is probable that the soil 
loses its absorbent property, communicated by the lime ; for 
experience proves, that If lime be frequently used, it must be 
applied as a manure, and not simply as a stimulant ; and to 
this end, it must be compounded with earth, clay, and other 
matter, to which it communicates its stimulating qualities, 
whilst its fertilising effects are thereby augmented. In this 
stated it will act powerfully as a manure, and be a vaUiable 
auxiliary in the hands of the farmer. 

Most varieties of subsoil strata make good compounds with 
lime. Sand and lime, with peat or turf, if it can be obtained, 
should be mixed for a clay soil ; and subsoil clay and lime, 
for sands, gravels, loams, and peaty lands. No farmer need 
complain of want of materials to make fertilising compounds, 
since every sort of soil may be used for this purpose ; and not 
only is immediate fertility produced thereby, but there are few 
districts in the country, however barren, that may not be im- 
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proved, or brought into a fertile state, by dressing with a well- 
proportioned mixtjre of earth, clay, sand, and lime. Care 
should be taken, however, to proportion the quantity of lime 
according as the land is light or heavy, cold or warm. Light 
soils have been hurt by too abundant applications of lime ; 
and while one part of lime to from 6 to 10 parts of earth may 
do for light soils, one part of lime to 2, 3, or more parts of 
earth, will be required for heavy soils. 

The application of lime, alone, to land long under tillage, is 
oflen found not to be beneficial ; but if the same quantity of 
lime had been applied in a compound state, with sand, turf, 
earth, clay, or vegetable mould, good effects would have re- 
sulted. On deep loams, lime may be applied in a caustic 
state, more frequently than to most other soils ; but the testi- 
mony of experience is in favor of its being used in a compound 
state. 

Quicklime has the effect of disengaging and setting free 
the ammonia from guano and from fermenting manures. It is 
prudent, therefore, and a safer practice to apply the lime some 
short time before or after such manures have been laid upon 
the land. Where the soil is moist, and abounds in vegetable 
matter, there may not be much loss should the lime and other 
manures come in contact beneath its surface ; but in dry soils, 
and on the surface of the land, the admixture of the two ought 
to be carefully avoided. After the lime has been some time 
in or on the surface of the soil, and has been converted into 
a mild state, it can exercise no injurious effect upon any 
kind of manure. 

The most valuable variety of lime for agricultural purposes 
is that obtained by burning oyster shells, and allowing it to re- 
noain exposed to the air a few hourst in order to allow it to 
slpick. Quarry lime is not so good on account of the magne- 
sia which it oflen contains, and from its small quantity or total 
want of phosphoric acid. The quantity used must depend 
upon the nature of the soil and the heat of the climate; for 

whilst 80 bushels per acre are sufficient for sandy soils, lonn» 

5 
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will require 100 and clay 160 bushels per acre. Again, in a hot 
sun, like that experienced in most parts of the United States, 
the quantity should not be more than half as much as in Great 
Britain, where the climate is cloudy, cool, and moist. The 
lime must be regularly spread, and lightly covered immediately 
with a plow, or bnirrowed in with the seed ; but not too deeply; 
for linoe, as a general rule, should be kept near the surface. 

Those unac9ustomed to the application of lime or charcoal 
to land, by sowing or spreading them upon the surface, are 
often at a loss to know, how thick a coat to put on in order to 
dispose of a certain number of bushels to the acre. I there- 
fore show at a glance, in the following table, the depth, to the 
nearest lOOOth part of an in<^, that a. given number of bush- 
els will cover an acre of ground, assuming the bushel to con- 
tain 2,160^ cubic inches ; also the number of bushels neces- 
sary to cover an acre of land to a required depth : — 



Buakds 
per acre. 


Depth, 

Inch, Decimals. 


Depth, 

Iitch. Tenthe. 


^uantitiy per acre. 
Bush. Dec. 


20.... 
30..., 
40.... 


0.007 

0.0M) 

0.014 

0.017 

0^1 

0.024 

0.027 

0.031 

OJ034 


1.0 

0.9 

0.8 


2016.937 

3625.343 

2333.550 


50.... 
60.... 


0.7 

0.6 


2041.856 

1750.163 


70.... 
. 80... 
90... 
100... 


0.5 

0.4 

03 

0.2 


1458.469 

1166.775, 

875.081 

....... 583.387 


90O.... 
300... 


0.069 

0.103 


0.1 

o.i 


291.694 

.•. 145.847 



Crushed limestone has often been applied to the soil with suc- 
<;e$s in the crude or un burnt state, but its effects are slow and 
more lasting than lime that has been burnt. It has not the 
solvent activity of quicklime, however, nor the absorbing pow- 
er of chalk ; nor has it the minute division of mild lime mixed 
with earth, while in an impalpable powder. 

In a district where fuel is scarce and limestone, or marble, 
pentiful, it might be cheaply crushed into a powder, by means 
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of water power, and thus be economically prepared for im- 
proving most kinds of soil which are deficient in lime. But no 
lands in which calcareous matter naturally abounds, nor 
those containing a large proportion of imperfectly decomposed 
vegetable remains, such as bog roots, moss, &c^ can receive 
much if any immediate benefit by the use of unburnt lime, 
unless it be to render clayey soils mechanically lighter and 
boggy ones more firm. 

The benefits derived from burning lime for agricultural 
purposes are partly chemical and partly mechanical ; for, 
while in a caustic state, it acts more promptly in producing 
those chemical changes which follow from mixing it with 
the soil Even, in the half-caustic state of spontaneously- 
slacked lime, its effects are more rapid and more quickly seen, 
than when it is entirely in a carbonate or unburnt state. But 
the principal benefits arise from the minute state of division 
into which the lime is brought by burning and slacking. When 
the burned limestone is slacked, if it is tolerably pure, the lime 
falls, or crumbles, to a powder — ^finer, probably than any which 
could be produced by mere mechanical means — ^finer, certainly, 
than any to which the former could bring it, by any crushing 
machine he could afford to employ. 

The chief advantages to be derived from this fine state of 
division of lime, are, first, it may be diffused more equally and 
more universally through the soil, and thus go much further in 
improving it; secondly, it more readily combines with acid 
substances, in the soil, and therefore sweetens it more readily 
and more quickly ; and thirdly, it comes into closer contact 
with the organic substances in the soil, such as roots of grass, 
strawi leaves, &^,y and thus pronxytes more fully those chemi- 
cal changes which are constantly going on in ev«ry fertile soil, 
to produce which, is one of the useful purposes for which 
lime is added to the land. 

The above remarks are not intended to apply to such beds 
of impure limestone >as may be employed for the manufacture 
oi cements and hydraulic mortars; for these, when burnt and 
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grouud to a powder, cannot be applied for the improvement of 
land in the usual way, without combining with the water, or 
moisture, in the soil, and shortly become as hard as stone. 

In countries abounding in limestone, there often exist scat- 
tered here and there, in the hollows and in the hillsides, banks 
and heaps of sand and gravel, in which rounded particles of 
limestone are found. These are distinguished by the names 
of Umeslone sand and gravely and are derived from the decay or 
wearing down of the limestone and other rocks by the action 
of water. Such accumulations are frequent in Ireland. They 
are indeed extensively diffused over the surface of that island, as 
we might expect in a country abounding so much in rocks of 
mountain limestone. In the neighborhood of peat bogs, these 
sands and gravels are a real blessing. They are a ready, most 
useful, and largely-employed means of improvement, produc- 
ing upon arable land the ordinary effects of liming ;and, when 
spread upon boggy soils, alone enabling it to grow sweet her- 
bage, and afford a nourishing pasture. The proportion of 
carbonate of lime these sands and gravels contain is very 
variable. A sample of yellow sand, examined by Professor 
Johnston, contained 26 per cent, of carbonate of lime, the re- 
sidue being a fine red sand, chiefly silicious ; the other, a flne 
gravel of a grey color, contained 40 per cent, of carbonate of 
lime in the form chiefly of rounded fragments of blue lime- 
stone, the residue consisting of fragments of sandstone, of 
quartz, and of granite. 

The application of these mixed sands to boggy land will 
not only consolidate and otherwise improve the physical char- 
acter of the soil, but will greatly benefit its chemical composi- 
tion. The fragments of granite, containing undecomposed feld- 
spar and mica, will supply potash, and perhaps magnesia, to the 
growing plants, and will thus materially aid the fertilising action 
on the limestone sand with which they are mixed. 

Chloride of Calcium. — ^When common salt and slaked lime are 
mixed together, the salt is decomposed in whole or in part, and 
the soda of the salt is brought into the caustic state, while the 
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Hme is converted into chloride of calcium, a substance contaiii- 
ing 63^ per cent of chlorine gas, very deliquescent, of a bitter 
taste, and dissolving in about ith part of its weight of water at 
60° F. The same substance may be obtained by dissolving 
chalk or quicklime in muriatic acid. This solution occurs in 
sea water, in the refuse of salt pans, and is allowed to flow 
away in large quantities as a waste from certain chemical 
works. 

The effects of this salt are well known as a promoter of veg* 
etable growth, and it has been recommended tiiat the waste of 
our salt works and bleacheries be employed for fertilising tne 
land. But as these wastes are not conveniently to be had in all 
parts of the country, it may be more economical to use com- 
mon salt in connection with slaked lime. Both of these are 
very soluble in water, and can therefore readily act both upon 
the soil and upon the plant Wherever common salt is useful 
as a manure, this mode of applying it in connection with liitie 
may be safely recommended. It should be mixed with lime in 
such quantity as to allow from 100 to 300 lbs. of salt to be laid 
upon each acre. The salt may be dissolved in water, and 
then thrown upon the lime, where it is the custom to slake 
with water ; or sea water alone may be employed instead of the 
salt for slaking the lime. A mixture of 600 lbs. of quicklime 
with 200 lbs. of common salt, it is stated, forms a powerful 
dressing for an acre of wheat, and also affords considerable 
benefit to the after crops of clover and oats. 

From some experiments made by M. Dubuc, of Rouen, in 
France, the effects of this salt was great upon potatoes, Indian 
corn, and on trees and shrubs of various kinds. He thinks 
that it would suit hemp, flax, and the oleaginous seeds. On- 
ions and poppies, manured with it, grew to double the usual 
size. From its liability to deliquesce, and consequent difficulty 
of transportation, he thinks that leached ashes, charcoal, and 
sawdust, or gypsum should serve as^the medium for spreading 
it on the land. 

Chlortde of Lime.-^This salt, known also under the names o^ 
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oxymuriaie of lime, or bleaching powder, when dry, is of a pale 
greyish-white color, and when of a good quality, should con- 
tain from 26 to 30 per cent, by weight, of chlorine gas, ft is a 
compound of lime, in its slaked state, or as a hydrate and chlo- 
rine niechanically mixed ; whereas, the chloride of calcium, 
already described, is a perfect chemical compound, formed of 
chlorine and the metallic base of lime. Chloride of lime dis- 
solves only partially in water, the solution of which, when ex- 
posed to the air, evolves chlorine, whilst the freed lime attracts 
carbonic acid, and forms an insoluble carbonate, that collects 
in the bottom of the vessel. In a dry state, it likewise parts 
with its chlorine when exposed to heat, a change which also 
takes place when this salt is kept in a dark place. 

As chlorine is not known to form a necessary constituent 
of vegetation, the effects of the chloride of lime has been much 
doubted by some, while others regard its virtues similar to 
those of gypsum, in fixing the ammonia brought into the soil 
by rains and melted snows, and also as having a powerful in- 
fluence on the germination of seeds. It would seem to be high- 
ly important, however, that ils favorable or neutral action upon 
the soil should be established ; because, at present, large quan- 
tities of the residuum of many of our factories are thrown 
away, which otherwise might be used as a valuable manure. 
It is believed that on hot sandy soils, if used in proper propor- 
tions, it would be productive of good results. For a descrip- 
tion of the use of chloride of lime as a steep for seeds, see the 
article sleacher^s waste, under the head of ^ Liquid Manures.*' 

Crenale and Apocrenale of Lime. — See crenic and afocrenic 
Acms, under the head of ^ Liquid Manures." 

Gas Lime. — The refuse lime of gas works consists principally 
of a mixture of carbonate of lime, with a variable quantity of 
gypsum and other salts of lime containing sulphur, and a little 
coal tar and free sulphur, the whole usually being slightly col- 
ored by Prusian blue, the chief difjerence of composition aris- 
ing from the kind of coal employed in the manufacture of gas. 
The following table exhibits the composition of two gas limes. 
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as analysed by Professor Johnston, one from Edinburgh Gas 
Works, and the other from those of London. The first two col- 
umns show what they contained when received from the works* 
and the second two what they would have become after long 
exposure to the air, after being made into compost, or tho- 
roughly incorporated in the soil : — 





Edin- 
burgti. 


Ti(nidon. 


Edin- 
burgb. 


LoodoD. 




Water and oottl tar. 


12.91 
60.04 
2.49 
7.33 
2.28 
0.20 
1.10 
2.70 

0.64 


9159 

58.88 
5.92 
2.77 

14.89 
0.36 
0.92 
1.80 
3.40 
1.29 


12.91 
67.39 

16.45 

2.70 
0.64 


&S0 

56.41 

29.32 

1.80 
3.40 
1.29 


CarbonaU) of lime. 


Hydrate of litne, (caastlc,) 

Sulphate of lime, (gypsum,) 

Sulphite and hyposulphite of lime, 
Sulohuret of calcium. 


Sulphur, 


Prusiaii blue. 


Alumina and oxide of iron, 

Insoluble matter, (sand, SuLf). ... 


9&69 


99.82 ' 10Qi09 


10131 



The most marked difference between the two samples by the 
above analyses, is in the compounds called sulphite and hypo' 
sulphite of lime. The latter of these substances dissolves read- 
ily in water, and its presence in such widely different propor- 
tions satisfactorily accounts for the very different effects which 
have followed from the application of gas lime to the land ir 
different districts in Great Britain. The rains dissolve the hy 
posulphite and the sulphuret, and carry them down in too grea 
quantity to the roots of young gain ; and hence, the complaints 
of some that the ^as lime killed their wheat, while others found 
that, when applied as a top-dressing in a similar way, it great- 
ly improved their crops. Therefore, unless the composition be 
satisfactorily ascertainf , there will always be a degree of risk 
in applying it to the gram while the crop is growing. 

Gas lime, however, in no case, if possible, should be wasted, 
as it would appear that it may always be safely employed with 
good effects under the following circumstances : — 

1. It may be used directly upon mossy land, upon naked fal- 
lows, and in spring, when preparing for turnips. 
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8. Id Goifiposts, in which the whole of the soluble salts of 
lime will have a tendency to be cocverted into gypsum by 
the action of the air ; and consequently the benefits which re- 
sult from a large application of gypsum will be obtained by 
laying such composts upon the land. 

3. As it appears usually to contain only a small proportion of 
caustic lime, it may with safety be mixed at once with barnyard 
or other animal manures, though not in too large quantity. It 
may also prove a valuable admixture with guano, on which its 
action would ultimately be to fix rather than expel the am- 
monia. 

4. Strewn sparing over the young turnip plants, it is stated, 
that it prevents the attack of the turnip fiy ; and harrowed in, 
when the ground is naked, if the quantity be considerable, 
slugs and wire worms disappear from its effects. 

6. If applied in too large quantity, it is liable to be injurious 
to crops of young grain. But grass lands, though at first 
browned by its application, soon recover and repay the cost by 
yielding a greener and an earlier bite in spring. 

Gas lime, fresh from the works, it is also stated, is one of the 
best materials to lay under the floors of farm buildings ; for it 
not only serves to absorb and fix the fertilising gases in such 
situations, and afterwards will form a good manure, but being 
excluded from the air, it retains its disagreeable smell for a long 
time, and is much disliked by vermin and rats. 

Humale of Lime. — ^In combination with humic acid, lime ex- 
ists most frequently in soils that abound in vegetable matter, in 
peaty soils, for instance, to which quicklime or calcareous 
marl of any kind has been added for the purpose of agricul- 
tural improvement 

The humic and ulmic acids, and certain other acid substances 
are always produced in greater or less abundance during the 
decay of vegetable matter in the soil. If any matter be pres- 
ent with which these acids can combine, such as potash, soda, 
lime, or magnesia, they unite with them, and form chemical 
compounds. But if, as in a mass of peat, such substances are 
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not naturally present in sufficient quantity, those acids accu- 
mulate in an uncombined state, and form a ** sour" soil, into 
which the roots of most of our cultivated crops cannot safely 
descend. 

When marl or quicklime is added to a soil in which these 
acids exist, or in which they are gradually produced, the lime 
unites with them, and forms humate and ulmate of lime. Thus, 
the addition or presence of lime, by giving rise to the produc- 
tion of humate of lime, not only prevents the injurious action 
of this acid upon the roots of plants, but improves also the 
physical condition of the soil — ^rendering it less retentive of 
water, more friable, more open, and more permeable to the air, 
to water, and to the roots of the growing crops. This is one 
of the causes of the known good effects which follow from the 
addition of lime to peaty and other soils that are rich in veg- 
etable matter Johnston. 

Hydrate o/Lirne, — ^It has already been stated that when quick- 
lime is slaked, it combines with the water which is added to it, 
and becomes converted into a milder or less caustic compound, 
known among chemists by the name of " hydrate of lime." It 
is in this form, it may be well to repeat, that lime is usually ap- 
plied to the soil. When pure, this hydrate consists of 

• PtrcmL 

Lime, 7« 

Water, 94 

100 

Or, one ton of |[Jure burned lime produces nearly 26 cwt. of 
the slaked or hydrate. It is rare, however; that lime is suffici- 
ently pure, or is so skilfully and perfectly daked as to take up 
the whole of this proportion of water, or to increase quite as 
much as ^th part in weight 

When the hydrate of lime, obtained by slaking, is exposed 
to the open air, it gradually absorbs carbonic acid from the at- 
mosphere, and tends to return to the state of a carbonate like 
that in which it existed before burning. By mere exposure to 
the air, however, it does not attain to this state within an as- 

6* 
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signable time. Thus, in a wall built by the Romans 1800 years 
ago, it was found by analysis that the proportion absorbed had 
not exceeded 76 per cent of the quantity contained in natural 
limestone. In damp situations, the absorption of carbonic acid 
proceeds most slowly. 

tiiirate of Lime. — When common chalk or limestone is dis- 
solved in nitric acid, (aquafortisO nitrate of lime is obtained in 
the solution. It contains of 

Lime, 3i46 

Nitric acid, 6&54 



100.00 

This nitrate is often produced naturally in compost heaps to 
which lime has been added, and it is oply in such compost 
heaps that it has hitherto been applied in any quantity to the 
soil. It is also found not unfrequently in the soil as well as in 
the rocky formations of the crust of our globe. The celebra- 
ted Mammoth Cave in Kentucky, situated in a limestone ridge, 
yields an inexhaustible supply of nitrate of lime. During the 
late war with Great Britain, fifty men were constantly employed 
in lixiviating the earth of this cave, and in about three years, 
the washed earth is said to become as strongly impregnated as 
at first. Through the cave a strong current of air is continu- 
ally rushing, inward in winter, and outward during the sum- 
mer months. On the plaster of old walls, too, especially in 
damp situations, an efflorescence of this and other i#itrates is 
frequently observed over many parts of the globe. In China, 
according to Davis, the old plaster of the houses is so much 
esteemed as a manure, that parties will often purchase it at the 
expense of a coating of new plaster. 

Nitrate of lime is very soluble in water, and is deliquescent 
It is decomposed by fixed alkalies, potash forming therewith 
saltpetre, (nitate of potash,) and soda, cubic, nitre (nitrate of 
soda.) According to Dr. Home, it is contained in what is com- 
monly called hard water, which, by his experiments, was found 
to promote the growth of plants in a much higher degree than 
soft water. 
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Oxaiau of Lime. — The chemical salt called •* oxalate of lime," 
when puis, consists of a white powder, extremely insoluble in 
water, but soluble in muriatic and nitric acids. It is formed 
by the combination of calcareous matter with oxalic acid, and 
may De exposed to a heat of 660° F. without decomposition. 

Oxalate of lime forms the principal solid parts of many 
lichens, especially of the Parmelia cruciata and the Varlolaria 
communis, which contain as much of this salt as is equivalent 
to 16 or 20 per cent of pure oxalic acid. A species of parme> 
lia, collected afler the droughts of the sands of Persia, con- 
tains 66 per cent of this substance. 

From the insolubility of oxalate of lime, it is not probable 
that it can contribute, by itself, to the food of plants. It can- 
not be decomposed by alkalies, on superior affinity, because 
its affinity is greater with calcareous matter; but it may be 
decomposed by sulphuric acid, in which gypsum will be found, 
and the oxalic acid, thus disengaged, will be capable of enter- 
ing into new combinations with fixed or volatile alkaline salts 
or magnesia. These combinations are soluble, and when not 
superacidulated, they promote vegetation in a high degree. 

Phosphate of lAme, — Lime combines with phosphoric acid in 
variable proportions, and forms several compounds, known 
under the names of phosphates. Of these, by far the most 
abundant, and certainly the most useful in agriculture, are the 
earthy parts of bones, and a native mineral, called **• phosphor- 
ite," both of which are hereafter described under their appro- 
priate heads. And it occurs, but less abundantly, in corals, 
oyster shells, and in the shells of other fish ; in the teeth, horns, 
nails, and hair, and other parts of animals; and in the horny 
wings, and covering of numerous insect tribes. It also exists 
in minute quantities in nearly all limestones, marls, and prob- 
ably there are few fertile soils in which it is wholly wanting. 
It likewise forms one of the ingredients in the grain, straw, stalk, 
or roots of most of our cultivated crops ; and hence, is indis- 
pensable to their perfect growth and maturity. 

Bi'Phosphate of Lime, — When burned bones are reduced to 
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powder, and digested in sulphuric acid, (oil of vitrol,) diluted 
with once or twice its weight of water, the acid combines with 
a portion of the lime, and forms sulphate of lime, (gypsumj 
while the remainder of the lime, and the whole of the phos- 
phoric acid are dissolved. The solution, therefore, contains an 
add phosphate of lime, or one in which the phosphoric acid 
exists, in much larger quantity than in the earth of bones. The 
true bi-phosphate, when free from water, consists of 

Lime, 9BLS 

Ruwidioile acid, 71J( 

It exists in the urine of most animals, and is therefore an im- 
portant constituent of liquid manures of animal origin. If the 
mixture of gypsum and acid phosphate, above described, be 
largely diluted with water, it will form a most valuable liquid 
manure, especially for grass land, and for crops o/ rising grain. 
In this liquid state, the phosphoric acid will diffuse itself easily 
and perfectly throughout the soil, and there will speedily lose 
its acid character and unite with one or other of the follow- 
ing substances, almost always present in every variety of land, 
potash, soda, ammonia, lime, or magnesia, which have the 
property of combining with acids, and thus neutralising them, 
or depriving them of their acid qualities and effects. 

Or, if to the solution, before it is applied to the land, a quan- 
tity of pearlash be added until it begin to turn milky, a mix- 
ture of the phosphates with the sulphates of lime and of pota^ 
will be obtained ; or, if soda be added instead of potash— or the 
phosphates with the sulphates of lime and of soda ; either of 
which mixtures will be still more efficacious upon the land, 
than the solution of the acid phosphates alone. Or to the solu- 
tion of bones in the acid, the potash or soda may be added 
without further dilution, and the whole then dried up by the 
addition of charcoal powder, or even of vegetable mould, un- 
til it is in a sufficiently dry state to be scattered with the hand 
as a top-dressing, or buried in the land by neans of a drill. 
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Earth of Bones, or Bone Earth. — ^These are names given to the 
white, earthy skeleton that remains when the bones of animals 
are burned in an open fire until everything: combustible has 
disappeared, and then is united with an additional quantity of 
phosphoric acid. This earthy matter, (bone earth, or bone ash,) 
is composed chiefly of lime and phosphoric acid, which ar 
combined in the following proportions; — 

Lime,.. .51.5* 

Phoephorlc acid, *.4U 

100.0 

Another rich phosphate also occurs abundantly in nature 
both in masses and in veins, when it is known by the names of 
apatite, or phosphorite. In this state, when pure, it consists of 

Lime, 515 

niosphorie acid, 415 

IOOjO 

Phosphate of lime is decomposed by carbonic acid, as may 
be proved by the following fact: — ^A gallon of carbonic-acid 
water will dissolve 30 grains of bone earth out of any given 
quantity acted upon. In this case, the carbonic acid not only 
drives off a portion of the phosphoric acid found in solution, 
and takes its place in union with the lime, but its affinity for 
lime, assisted by the existing affinity of bone earth for phos* 
phoric acid, induces such an interchange of elements, (one por- 
tion of bone earth being decomposed, its lime uniting with car- 
bonic acid, and its phosphoric acid uniting with the phofiiphate 
of lime in another,) that the resulting compounds are a supers 
phosphate of lime, which is soluble in water, and a carbonate of 
lime, that is found among the sediment. Hence it is, from its 
solubility in carbonic acid, and of certain other organic acids 
which exist in the soil, that by means of these acids of phos- 
phate of lime, it is supposed to be rendered capable of enter- 
ing into the roots of plants. Wherever vegetable matter exists, 
and is undergoing deoay in the soil, the water makes its way 
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to the roots more or less laden with carbomc acid, and thus is 
enabled to bear along with it not only common carbonate of 
lime, as has already been shown, but also such a portion of 
phosphate as may aid in supplying this necessary food to the 
growing plant 

Silicates cf Lime, — ^These compounds vary in their composi- 
tions, but when pure consist of 

* Silicic acid, 61.85 

Lime, 38as 



IQOM 



They may be formed by a mixture of silicious sand or flint 
with quicklime, which readily melts into a glassy silicate, or a 
mixture of two or more silicates of lime. These silicates are 
also present in large quantity in window and plate glass, and 
in some of the crystalline rock (granite and trap). In feld- 
spar and mica, which abound in the alkaline silicates, it is rare 
that any lime can be detected. In that variety of granite, 
however, to which the name of Syenite is given by mineralo* 
gists, hornblende takes the place of mica, and some varieties 
of this hornblende contcdn from 20 to 35 per cent, of silicate of 
lime. This silicate is almost always present in the basaltic 
and trap rocks, and sometimes, as in the augitic traps, in a pro- 
portion much larger than that in which it exists in the unmixed 
hornblende. Silicates of lime are also found in the ash, and 
probably exist in the living stem and leaves of plants. 

Like the similar compounds of potash and soda, the silicates 
of linie are slowly decomposed by the united agency of the 
moisture and the carbonic acid of the atmosphere. Carbonate 
of lime is formed, and silica is set at liberty. This carbonate 
of lime dissolves in the rains or dews which descend loaded 
with carbonic acid, and the same waters take up also a portion 
of the soluble silica, and diffuses both substances uniformly 
through the soil in which the decomposition takes place, or 
bear them from the higher grounds to the rivers and plains. 
The sparing, but constant and long-continued supply of lime 
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thus afforded to soils which rest upon decayed trap, or which 
are wholly made up of rotten rock» has a material influence 
upon their well-known agricultural capabilities. 

In those districts where the smelting of iron is carried on, the 
first slag that is obtained consists in great part of silicate of 
lime. This slag accumulates in large quantities, and is not un- 
worthy the attention of the practical farmer, as an improver 
of his fields, especially where caustic lime is distant, or expen- 
sive, or where boggy and peaty soils are met with in which 
vegetable matter abounds. On such land, it may be laid in 
large quantity. -It will decompose slowly, and while it imparts 
to the soil solidity and firmness, it will supply both lime and 
silica to the growing crops for a long period of time. 

Sulphale of Lime. — This substance, which has already been 
described under the head of gtfsum, in an unburned state, con- 
sists of sulphuric acid, 46r^u^ per c6nt ; lime, 32^ per cent ; and 
water, 20f per cent. In a cnlcined or burned state, it contains 
6S^ per cent, of sulphuric acid, and 41i per cent, of lime. 



MAGNESIA. 

Magnesia, the p rot-oxide of magnesium, when pure, is a very 
light, white, odorless, tasteless powder, occuring abundantly in 
nature, particularly in combination with lime, in the form of a 
Qarbonate, and in soapstone and serpentine in the form of sili- 
cates. It also enters into the composition of all our ordinary 
cultivated plants, as well as into the muscles, tissues, and fluids 
of most animals. It is very insoluble requiring 6,142 times its 
weight of water at 60^ F. ; and 36,000 times its weight of boil- 
ing water to dissolve. It possesses all the properties of alka- 
lies, uniting with acids, &c., but slowly absorbs carbonic acid 
from the air. With the acids, it forms salts, most of which may 
be made by the direct solution of the magnesian earth, or its 
hydrate or carbonate. 

lifagnesia, like lime, is applied to the land in various states 
of chemical combination, the n&ture, composition, and proper- 
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ties of which, together with their modes of application, are as 
follows : — 

Carbonate of Magnesia. — Carbonate of magnesia rarely oc- 
curs pure in nature, but is prepared from Epsom salts, (sul- 
phate of magnesia,) by precipitation, or by calcining the arti- 
ficial or natural carbonate in an impure state. When pure, it 
is a white, inodorous, tasteless powder, possessing similar prop- 
erties as the calcined magnesia of the shops, and consists of 

Oarbonic acid, 51.7 

Magnesia, , 483 

lOOjO 

A ton, (2,240 lbs.,) therefore, of pure dry carbonate of mag- 
nesia, contains about 1,082 lbs., and a considerable larger pro- 
portion of carbonic acid than is present in carbonate of lime. 

One of the chief sources of obtaining magnesia for agricul- 
tural purposes is from magnesian limestone^ which abounds in 
various parts of the globe, and particularly on the banks of 
the Hudson, and in the county of Onondaga, in the state of New 
York. Where the magnesia is in large quantity, the lime con- 
taining it is decidedly injurious, and in some cases is so much 
so as to render it inadmissable for agricultural purposes. It is 
from these limestones that the hydraulic or water cement are 
made. According to an analysis by Dr. C. T. Jackson, a sample 
of cement stone, from Ulster country, New York, contained the 
following ingredients : — 

Water, 1.188 

Silicic acid,... 10.087 

Carbonic acid, 41.300 

Solpbiiric acid, 0.606 • 

Lime, 25X87 

Alumina, 3^5 

Per-oxide of iron, , 3.274 

Magnesia, 13.890 

Oxide of monganAse, 0.606 

Potauh, 0.706 

100.000 
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A sample of calciferous sandstone from the state of New 
York, as analysed by Professor Emmons, gave the following 
results : — 

Soluble matter, siltca, &c, <L90 

AlamiDa and per-oxide of iron, 4M 

Carbonate of lime, 5&86 

Magnesia, fHSO 

Water and loss, ZM 

• 

lOOjOO 

Another sample from Onondaga, New York, as analysed by 
the same chemist, consisted of the following : — 

Soluble matter, silica, fcc*, 3.74 

Alumina and per-oxlde of Iron, 0.18 

Carl>onate of li me, 89.00 

Magnesia, 4.00 

Phosphate of lime, 0.03 

Water and loss, 3.08 

100.00 

The Onondaga limestone, however, may be regarded as a 
pure calcareous rock, or as pure as ordinary chalk and most 
limestones which are employed for agricultural purposes. 

When the carbonate of magnesia, contained in common lime- 
stone, is heated to a high temperature in the open air, the car- 
bonic acid it contains is driven off by the heat, and the lime 
and magnesia remain behind in a caustic state. When heated 
in this way, the carbonate of magnesia paints with its carbonic 
acid more readily, and at a lower temperature than the carbon- 
ate of lime. 

The caustic or calcined magnesia contained in lime shells, 
like quicklime, slakes and falls to powder when water is poured 
upon it, and forms a hydrate of magnesia. It likwise swells and 
becomes hot, but not in an equal degree with pure lime. Pure 
hydrate of magnesia consists of 

Magneria, 00.7 

Water, 303 

IOOjO 
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Thus tt will be seen that it increases in weight aH slaking 
more than lime does — one ton of caustic magnesia augmenting 
to nearly 3,200 lbs. of hydrate. 

When limestone containing magnesia is burned and afteiw 
wards slaked, the fallen mass consists of a mixture of two 
hydrates in proportions which depend upon the chemical com- 
position of the limestone employed. An important difference 
in these two hydrates, is, that the nydrate of mafpiesia will 
harden under water or in a wet soil, in about eight days^- 
forming a hydraulic cement The hydrate of lime will not so 
harden; but a mixture of the two will harden under water, and 
form a solid mass. In the minute state of division in which 
lime is applied to the soil, the particles, if it be a magnesian 
lime, will, in wet soils, or in the event of rainy weather en- 
suing immediately afler its application, become granular and 
gritty, and cohere occasionally into lumps, on which the air 
will have little effect. This property is of considerable impor- 
portance in connection with the further chemical changes 
which slaked lime undergoes when exposed to the air, or when 
buried in the soil. 

Although magnesia is essential to the perfect growth of 
plants, if introduced in a caustic state in a large quantity into 
the soil, it appears to produce a very bad effect, and lime that 
contains it in excess should therefore be fi voided. Caustic or 
calcined magnesia is much more injurious to vegetation than 
lime, from its retaining the caustic quality longer, and» not 
uniting with carbonic acid so readily. It also forms a harder 
mortar with water, and is more apt to cake about the stems 
and roots of herbage ; but mild magnesia, provided there is a 
deficiency of calcareous matter in the soil, is of service to 
vegetation, being found in the ash of most plants, in all proba^ 
bility replacing lime. 

It seems to be the result of experience, however, that mag- 
nesia, in the state of carbonate, is but slighly injurious to the 
land ; some deny that in this state it has any injurious effect at 
all. This it is feared is doubtful ; we may infer, however, with 
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Borae degree of probability, that it is from some property pos- 
sessed by magnesia in the caustic state, and not possessed, or 
at least in an equal degree, either by quicklime or by carbon- 
ate of magnesia, that its evil influence is chiefly to be ascribed. 

Now, there exist in the soil, and probably are exuded from 
the living roots, various acid substances, both of organic and 
inorganic origin, which it is one of the functions of lime, when 
applied to the land, to combine with and render innoxious. 
But these acid compounds unite rather with the caustic mag- 
nesia, than with the lime which is already in combination with 
carbonic acid — and form salts, which generally are much more 
soluble in water than the compounds of lime with the same 
acids. Hence the water that goes to the roots reaches them 
more or less loaded with magnesian salts, and carries into the 
vegetable circulation more magnesia than is consistent with 
the healthy growth of the plant 

Caustic magnesia, applied to lands charged highly with rich 
manure, in a proportion not exceeding |th part of the animal 
or vegetable remains, is speedily rendered mild by the car- 
bonic acid with which it is supplied, as the manure decompo- 
ses ; but it should never be thrown upon land where a portion 
of quicklime already occupies the surface ; because, while the 
quicklime is becoming mild by its more ready attraction for 
carbonic acid, the magnesia retains its caustic property, and 
acts as a poison to most plants. 

Caustic magnesia will destroy woody fibre the same as 
quicklime ; and in combination with strong peat, assists in 
forming a manure. If the peat equal ith part of the weight 
of the soil, and the magnesia do not exceed ^th, the propor- 
tion may be considered as safe. Where lands have been 
injured by too large a quantity of magnesian lime, peat will be 
an efficient remedy. 

Chloride of Magnesium. — ^When calcined or carlK)nated mag- 
nesia is dissolved in muriatic acid, and the solution evaporated 
to dryness, a white mass is obtained, which is a chloride of 
magnesium and chlorine only. This compound occurs not un- 
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frequently in the soil, associated with chloride of calcium, it 
is met with also in the ash of plants, while in sea water, and 
in that of some salt lakes, it exists in very considerable quan- 
tity. Thus, 100 parts of the water of the Atlantic have been 
found to contain 3i of chloride of magnesium, while that uf 
the Dead Sea yields about 24 parts of this compound. Hence, 
it is present in great abundance in the mother liquor of the salt 
pans, and it is from the refuse chloride in this liquor that the 
magnesia of the sho;>9. as above stated, is frequently prepared. 
Chloride of magnesium, when pure, contains of 

Chlorine, 73.65 

Magneaiiim, S&SS 



100.00 



The chloride of magnesium has not hitherto been made the 
subject of direct experiment as a fertiliser of the land. From 
the fact, however, that plants require much magnesia and some 
chlorine, there is reason to believe that, if cautiously applied, 
it might prove beneficial in some soils, and especially to grain 
crops. Its extreme solubility in water, however, suggests the 
use of caution in its application. The safest method is to 
dissolve it in a large proportion of water, and apply it to the 
young plant by means of a water cart In this way, the refuse 
of the salt works might, in some localities, be made available 
to useful purposes. The chloride of magnesium is decomposed 
both by quicklime and by carbonate of lime; hence, when 
applied to a soil containing lime in either of these states, 
chloride of calcium and daustic or carbonated magnesia will 
be produced. 

Nitrate cf Magnesia. — Nitrate of magnesia is formed by dis- 
solving carbonate of magnesia in nitric acid, and evaporating 
the solution. It attracts moisture from the air with great rapid- 
ity, and runs into a liquid. It is probably formed naturally in 
soils containing magnesia, in the same way as nitrate of lirao 
is known to be produced in soils containing lime. No direct 
experiment? have yet been made as to its efiects upon vegeta* 
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tion; but there can be no doubt that it would prove highly ben- 
eficial, could it be procured at a sufficiently cheap rate to ad- 
mit of its economical application to the land. 
The nitrate of magnesia, when pure, contain* ©f 

Nitric acid, 72.38 

Magnesia, .- „..^. S7.83 

100.00 

Phosphate of Magnesia. — Magnesia exists in combination with 
phosphoric acid, in the solids and fluids of all animals, though 
not so abundantly as the phosphates of lime. In most soils, 
phosphate of magnesia is probably present in minute quantity, 
since in the ashes of some varieties of grain it is found in very 
considerable proportion. 

Its action upon vegetation has never boon tried directly, but 
as it exists in urine, and in most animai manures, ^ portion 
of their efficacy may be due to its presence. In turf ashes, 
which often prove a valuable manure, it is sometimes met 
with in appreciable quantity, and th^ir beneficial operation in 
such cases has been attributed in part to the agency of this 
phosphate. 

Phosphate of magnesia, when pure, contains of 

Phosphoric acid, 63.33 

Magnesia, 36.67 

100.00 

Silicates of Magnesia. — ^In combination with magnesia in dif- 
ferent proportions, silica forms nearly the entire mass of those 
common minerals known by the names of serpentine and talc. 
In hornblende, also, and augite, silicates of magnesia exist in con- 
siderable quantity. They must, therefore, be present in great- 
er or less abundance in soils which are directly formed from 
the decomposition of such rocks. Like the silicates of lime, 
however, though more slowly than these, they will undergo 
gradual decomposition by the action of the carbonic acid of 
the atmosphere, and of the acids prod deed in the soil by veg- 
etation, and by the decay of organic matter. The magnesia^ 
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like the lime, will then be gradually brougtt down, in a state 
of solution, from the higher grounds, or washed out of the soil« 
till at length it may wholly disappear from any given spot 
Silicate of magnesia, when pure, contains of 

SiUcicacid, 09.08 

Magtwaim SOSS 

tOO.00 

SvJphate of Magnesia, — Sulphate of magnesia, the common 
Epsom salts of the shops, is formed by dissolving carbonate 
of magnesia in diluted sulphuric acid. It exists in nearly all 
soils which are formed from, or are situated in the neighbor- 
hood of rocks containing magnesia. In some, soils it is so 
abundant that in dry weather it forms a white efflorescence on 
the surface. 

Sulphate of magnesia, when pure, contains of 

Sulphuric acid, 33.40 

Magnesia, 16.70 

Water, SOM 

100.00 

This salt has been found by Sprengel to act upon vegetation 
precisely in the same way as gypsum does, and on the same 
kind of plants. It must be used, however, in smaller quantity, 
owing to its great solubility. Its higher price will prevent its 
ever being substituted for gypsum as a top-dressing for 
clover, &c., but it is worth the trial, whether barley plants, the 
grain of which contains much magnesia, might not be benefit- 
ted by the application of a small quantity of this sulphate — 
along wirh such other substances as are capable of yielding 
the remaining constituents which compose the inorganic mat- 
ter of the grain. — Johnston. 

MANGANESE. 

Manganese is a metal, which, in nature, is very frequently 
associated with iron in its various ores. It also resembles this 
metal in many of its properties. Its compounds exist in plants* 
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kowever, in much less quantity than those of iron ; but as its 
oxides, like those of iron, are insoluble in pure water^ this me- 
tal, most likely, accidentally finds its way into the roots in a 
state of a carbonate, chloride, silicate, or of a sulphate, all of 
which are soluble to a greater or less degree. 

Manganese combines with oxygen in at least three propor- 
tions, and consequently forms as many degrees of oxygenation. 
The first, or prot-oxide, is of a light-green color, but is not 
known to occur in nature in an uncombined state. The second, 
or deut-oxide, exists naturally in a mineral state, when it is 
black, but when finely pulverised, is of a dark-brown. The 
third, or per-oxide, which is of a dark-brown or brownish- 
black, also occurs abundantly in the common ores of manga- 
nese, and is extensively difiused in small quantities through 
nearly all soils. These oxides are all insoluble in water, but 
the two former dissolve in acids, and form salts. Traces of 
these two oxides are also to be detected in the ash of nearly 
all plants, probably as a substitute for iron. They do not ap- 
pear to be important, however, and have but little interest to 
the farmer. Should they ever prove of any agricultural value, 
millions of tons may be obtained in the states of Maine and 
New Heunpshire at a cheap rate. 



MABL. 

By the term marl is generally understood an earthy mixture, 
generally containing not les«i than Jth part of its weight, or 20 
per cent, of carbonate of lime. If the proportion of lime be 
less than this, the compound is a marly clay or soil, rather 
than a true or calcareous marl. When a piece of stiff" or tena- 
cious marl is put into water, it usually loses its coherence, and 
gradually falls to powder. This is a very simple method of 
distinguishing between a true marl and a stiff clay. 

The application of marl to land, as a fertiliser, is of great an- 
tiquity; and no one can read the accounts given of it by Theo- 
phrastus, Pliny, and Columella without being struck with the 
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minute discrimination with which it was applied .o paWicular 
soils, and the advantages resulting from uniting the light with 
the heavy, the fat with ♦he lean, or, in other words, niixing soils 
of an opposite nature. It is thus spoken of by Columella: 
*• If, nevertheless, you are provided with no kind of dung, it 
will be of great advantage to do with it what I remember Mar- 
cus Columella, my uncle, a most learned and diligent husband- 
man, was frequently wont to do, namely, to throw chalk or 
marl upon such places as abound in gravel, and to lay gravel 
upon such as are chalky and too dense and stiff; and thus he 
not only raised great plently of excellent grain, but made most 
beautiful vineyards." 

There are a great variety of substances, popularly known 
under the name of marl, however, which are commonly reduced 
10 four kinds, namely, the clay, the stone, the shell and the pot- 
ash or green-sand marls. The first of these takes its name from 
its similitude in appearance to clay ; the second, from its hard- 
ness, and resemblance to stone ; the third, from the shells with 
which it is mixed, or rather of which it is composed ; and the 
fourth from its color, and the quantity of potash it contains. 

Marls, again, are of various colors, white, grey, yellow, blue, 
and of various degrees of coherence, some occurring in the 
form of a more or less fine, loose, sandy powder. These dif- 
ferences arise in part from the kind and proportion of the 
earthy matters they contain, and in part, also, from the nature 
of the locality, moist or dry, in which they are found. They 
vary also in their composition. Some rich marls consist in 
part or in whole of broken and comminuted shells, which 
clearly indicate the source of the calcareous matter they con- 
tain. The clay and stone marls are very similar in their com- 
position ; but the shell and green-sand marls are very different 
from the other two, which renders it necessary to treat of them 
under separate heads. 

Clay Marls. — These have the appearance of a more or less 
tenacious clay. When long exposed to the air, or are put into 
water, they fal! down into a powder. They seem to have much 



MINERAL MANURES. 121 

the same qualities of lime ; and therefore -nust operate in a 
similar manner when applied to the soil, by enlarging the pas- 
ture of the plants, and fitting the vegetable food for entering 
their roots. These marls also communicate to the soil a power 
of attracting vegetable food from the atmosphere. Clay marls 
usually contain from 68 to 80 per cent of clay, and from 20 to 
32 per cent of calcareous matter, silicious sand, &c. 

Slony Marls. — These are often richer in lime than those which 
are clayey. The chief difterence between them is this : The 
clay marls are sooner dissolved than the stone marls, and com- 
monly have a stronger power of neutralising acids and pro- 
ducing salts. As they are longer in dissolving, large pieces of 
stone marl are sometimes seen in lumps or clods six or seven 
years afler they have been laid upon the land. This makes it 
necessary to apply a very large quantity. 

Clay and stony marls are well suited to light sandy soils* 
which they improve and render more solid. On the contrary, 
sandkf marl is good for stiff soils, rendering them friable, and 
more easy to work. 

SheU Marl. — This marl is very different in its nature from the 
two just described, being highly fertilising upon soils of every 
description. It does not dissolve like them with water, but 
sucks it up, and swells with it like a sponge. It is stated that 
it is a much stronger attractor of acids, and requires six times 
the quantity to become saturated. From this circumstance, 
if it be applied in large quantity, and frequently repeated, it 
is possible that it might communicate such an attractive power 
to the soil as to enrich it in a very high degree. 

As this kind of marl does not deprive land of its vegetable 
matter like lime nor the other varieties of marl, it may be ap- 
plied to soils exhausted by them ; or it may be repeated. It 
dissolves sooner than the other kinds, and consequently its ef- 
fects are more sudden ; and as it does not dissolve so soon as 
dung, its effects will be sooner over. Its effects, however, are 
not so quick as lime, but more lasting. 

As calcareous marl operates in a similar manner as lime. 
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it follows, likewise, that limed land, exhausted by crops, can re- 
ceive but little benefit from its application ; and that marled 
land, exhausted by cultivation, can receive but little benefit 
from the application of lime. As it exhausts the vegetable 
food, the proper manure after it, is a muck compost with dung, 
which contains this food in the greatest abundance. What is 
said of lime, also, with respect to its application in smaller and 
larger doses, may likewise be said of marl. When light barren 
land is to be improved, the marl should be laid on in large 
quantities, say from 1,000 to 2,000 bushels to an acre ; but 
when the soil is in good condition, Jth or |th part of the quan« 
tity, if applied once in six or seven years, will be attended with 
good results. 

The fbllowing table shows the composition of various marls 
found in the United States, with the authority from which the 
information was derived : — 

COMPOSITION OP THB MIW-TOEK MAftLB, BT PEOVKSBOR BXXONS. 



IiOcalUies.. 



Saratoga county, 

Fatrtnount, near Geddes, . 
Salem, Mr. Crary*8 Farm,. 



5S 

■rs: 



id 



n 



85.63 
21J24 
83.33 



1.34 



1.34 



OS 



3.93 



Cbriatian Hollow, 75.45 0.63 



0.51 
0.52 



in. 

Si 



3.40 



I 



3.33 



I 



3.80 



3.43 7.35 trace. 
0.56 23.34 0.63 



Cayuga Bridge, (piaster shales,) ,23J») 8.88 3.00 41.75 4.88 19.30 



A sample of very excellent marl, from Peterborough, New 
York, analysed by Professor J. P. Norton, was composed of the 
following ingredients: — 

Carbonic acid, 35.00 

Lime,.... 45.03 

Magnesia, 0.60 

Iron and alumina, with a little phosphoric acid, S.0O 

Sand, 9.57 

Oxganiir matter, , 7.06 



lOOOt 
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In this sample, it will be seen that the carbonate of lime 
amounts to nearly 80 per cent, while the small quantities of 
magnesia, iron, alumina, and especially of phosphoric acid, 
add materially to the value of this marl. 

Green- SaTid Marl. — ^This mineral fertiliser, which, in some 
portions of the United States, has been of such immense ser- 
vice as a manur« and especially in restoring worn-out soils to 
productiveness, is found in great abundance along the Atlantic 
coast The stratum in which this substance abounds, as the 
principle ingredient, commences, as far as known, in New Jer- 
sey, at the base of the Highlands of Nevesink, near Sandy 
Hook, and along the sea shore from a little north of Long 
Branch to Shark Inlet; thence ranging south-westward, in a 
wide belt, through Shrewsbury, Marlborough, Squankum, and 
other towns in Monmouth county, gradually contracting- as it 
runs parallel with the Delaware River, at a distance of a few 
miles, to Salem. It is then prolonged across the state of Del- 
aware, in a narrow strip, into the easterly part of Maryland, 
where it disappears under the overlaping formations. It again 
shows itself on the Potomac and throughout the tide- water re- 
gion of Virginia, where the proportion of the so-called ** green 
marl," of New Jersey, is materially diminished. 

In New Jersey, between Long Branch and Deal, the bed of 
marl has been penetrated to the depth of 30 feet. The upper 
two feet consist of a green clay, seemingly derived from the 
disintegration of a green granular mineral, intermixed with a 
large proportion of yellowish-white clay. The main bed, 
which has a thickness of about 26 feet, comprises several sub- 
ordinate layers ; but all contain a large share of the green 
grains. Beneath the whole, there is a greenish-yellow clay, in 
which the grains abound, of remarkably large size, and are 
associated with nunierous casts of shells. In one or two other 
instances, wells have also been sunk through the bed of marl, 
and the depth of the green sand ascertained to be about 30 
feet Various fossil shells and other marine productions, 
amounting, according to Professor Rogers' Geological Report, 
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to considerably more than 100 species, are found imbedded in 
this marl. 

The value of this maA, as an active fertiliser, when spread 
on the surface of light sandy lands, in New Jersey, has been 
amply tested for more than 90 years. Various have been the 
views maintained in regard to its fertilising principles, and 
much speculation has been offered, in reference to them, as is 
usual on similar subjects. It is stated, however, that the prob- 
lem was first solved by Mr. Henry Seybert, of Philadelphia, 
who demonstrated that the green sand of New Jersey contained 
a considerable amount of potash, which seems to afford a sat- 
isfactory clue to its mysterious effects. 

In comparing the details of the several analyses, given by 
professor Rogers, in his Geological Report of New Jersey, it 
will be seen that the green-sand marl, even when of the great- 
est purity, is not absolutely constant, either in the nature of the 
ingredients which enter into its composition, or in their relative 
proportions. The per-centage of the silica varies from 43 to 
62.32 ; that of the alumina, from 6.4 to 8.94 ; that of the prot- 
oxide of iron, from 21.6 to 27.56 ; that of the potash, from 5.5 to 
14.48 ; and that of the water, from 4.4 to 8.12. It will be found, 
moreover, that in some instances, besides the above-named el- 
ements, that lime enters into the constitution of the green sand, 
in other cases magnesia. ; while, occasionally, both occur. The 
amount of these howeveir, is generally in small proportions. 

The following tables will serve to show the prevailing con- 
stituents of this green sand, as given by Professor Rogers : — 

ORBEN SAND MARL OT POKE HILL, rLATTBBTJROH, BURLINGTON COUNTT. 

Color of the granules, a rich, dark olive green ; their size, 
rather above the me ^ium ; composes 98 per cent, of the marL 
100 parts gave of 

Silica, 50.75 

Alumina, 6JS0 

Prot-oxideofirou, 33.14 

Potash, 13.90 

Water, 7J0 

mas 
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'3RBXN BANS Or SqUANKtTM. 

Color, a dark oliv3 green; granules of a medium size, 
composes 58.36 per cent, of the upper part of the bed, and 72.36 
per cent, of the lower. 100 parts, gave of 

Silica, 51.00 

Alumina, 6.50 

Prot-oxide of iron, 21Ji5 

Potash, 10.50 

Lime, trace. 

Magnesia, 1 .06 

Water 9.00 



09.63 

CRKXN SAND OT FREEHOLD, MONMOVA COUNTT. 

Color of the granules, rich green ; size, small ; composes 70 
per cent, of the upper part of the bed, and 60 per cent, of the 
lower. 100 parts gave of 

SiUca, 50.00 

Alumina, 7.00 

Protoxide of iron, 22 00 

Potaah, 11.00 

Lime, 1.00 

Magnesia, trace. 

Water, 9.00 

loaoo 
The effects of green sand, appliec} as a manure, are strongly 
set forth in the following extracts from Professor Rogers* Re- 
port : — 

"Mr. Woolley manured a piece of land in the proportion of 
200 loads of good stable manure to the acre, applying upon 
an adjacent tract of the same soil, his marl, in the ratio of 
about 20 loads per acre. The crops, which were Timothy and 
clover, were much heavier upon the section which had re- 
ceived the marl ; and there was this additional fact greatly in 
favor of the fosstt manure over the putrescent one, that the 
soil was also entirely free from weeds, while the stable ma- 
nure had rendered its own crop very fouL 



126 FOSSIL, FELINE AXD 

**This green-sand stratum, at Poplar h n^amp, seems to be 
almost entirely free from any sulphate of iron or other astrin* 
gent material, and, as a consequence, the crops seem not to be 
scorched by any extra dose, however lavishly applied. 

" There can be no doubt that 20 loads of marl per acre*musl 
be regarded as an unnecessarily bountiful dressing; but com- 
puting the relative cost of the two manures, when employed in 
the ratio above stated, we find a considerable disparity in fa- 
vor of the green sand. Placing the home value of farmyard 
manure at 91 for each two-horse load, and that of the marl at 
26 cents per load, we have the expense of manuring one acre, 
9200; of marling the same, $5. 

*^ This being an experiment, an extravagantly large dressing 
of manure was employed, but not exceeding the usual average 
application more than the 20 loads of marl surpassed what 
was necessary 

^Experience has already shown that land once amply 
marled retains its fertility with little diminution for at least 
10 or 12 years, if care be had not to crop it too severely ; while, 
with all practicable precaution, the stable manure must be re- 
newed at least three times in that interval, to maintain in the 
soil a corresponding degree of vigor. 

"At the Squankum pits, which are very extensive, the mari 
is sold at the rate of 37i cents the load, the purchasers having 
to dig it It is transported by wagons to a distance, in^some 
directions, of 20 miles, and retailed, when hauled that far, at 
the rate of 10, or even 12| cents per bushel, being very profi- 
tably spread upon the soil in the small proportion of 26 or 
even 20 bushels to the acre." 

Professor Booth, in the Report of his Geological Survey of 
the State of Delaware, has given much highly interesting infor- 
mation in regard to green sand. In all essential particulars, the 
marl beds found in Newcastle county resembles those of New 
Jersey, described by Professor Rogers. 

** Practically speaking," says Professor Booth, " there are two 
principal kinds of green sand, that containing lime as an essen* 
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tial ingredient, and that consisting chiefly of green particles. 
The for met contains variable quantities of carbonate of lime, 
the highest limit yet observed being 25 per cent. The average 
composition of the latter, in its natural state and selected, may 
be thus expressed: — 

Uitselected. SeleeUd, 

Bffica, 58 50 

Potaasa, 7 10 

Prot-oxide of iron, » 82 22]^ 

Alumina, 5 7 

Water, 8 10| 

100 100 

" The first is either cretaceous, containing finely-divided car- 
bonate of lime not formed by comminuted shells, and occuring 
on the canal ; or decomposed calcareous, on the western limit 
of the state, from which the calcareous matter has been wholly 
or partially removed, although abounding in casts of shells ; or 
shelly green sand, on the southern line of St. George^s Hundred, 
in which there is no fine calcareous matter but that of commi- 
nuted shells. The second contains mere traces of lime, and 
consists of green*sand particles, with variable quantities of clay 
and common sand, and is either bluish green, and of the finest 
quality, as found on Drawyer's and Silver Run ; or yellowish 
green, containing white silicious sand, as on Drawyer's and the 
Appoquinimink ; or black colored, decomposed externally, 
rarely internally, and containing both white sand and argil- 
laceous matter, from Silver Run to Scott's Run ; or dark colored, 
and containing pyrites, as from the south-west corner of St 
George's Hundred, and along the ridge to the Deep Cut ; or, 
lastly, the blue micaceo. ^ sand of the Deep Cut, rarely contain- 
ing particles of green sand, although abounding with casts and 
impressions of shells characteristic of the green-sand forma- 
tion. We have seen that the yellow sand is the principal mem- 
ber of the series, both over and underlying the green sand ; that 
it is characterised by its uniformity of grain and color, and 
rising to the surface, constitutes the chief and most valuable 
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soils of Me region. We further observe that the green-sand 
stratum is undulating, and varies in its depth, the average thick- 
ness being about 21 feet, from which we may form a rough es- 
timate of the amount contained in the whole district/' 

Upon the subject of the fertilising properties of green sand, 
Professor Booth makes the following highly interesting obser- 
vations : — 

•* When it is decomposed by the ordinary processes of the 
labratory, only a small quantity of silica and all the other con- 
stituents being dissolved, we may regard the oxide of iron, pot- 
assa, and alumina as performing the principal functions, assisted 
by the presence of water. The useful action of potash or of 
ashes in the soil has been long acknowledged, and hence, as 
soon as it was known that the green sand contained potassa, its 
utility was immediately referred to that alkali ; latterly, how- 
ever, the opinion has gained ground that the prot-oxide of iron 
plays an important part by acting with the organic matter in 
the soil, in a manner resembling the saponification of oil by 
potash. 

** The addition of much unleached ashes to a soil determines 
the formation of salts of potassa, which, being very sotuble, 
are taken up in excess by growing plants, and produce such 
luxuriant vegetation as to cause it, technically speaking, to 
burn up. The same operation would probably occur with prot- 
oxide of iron, were its salts not soon converted into more insol- 
uble humate and crenate of the per-oxide. 

" It might be objected by many that green sand being de- 
composed with difficulty by the powerful acids of the labora- 
tory, there is little probability that it can be resolved into its 
constituents by the feeble action of humic or atmospheric 
agents. Independently, however, of the proof of its decompo- 
sition by its inducing increased fertility, and of the mode by 
which nature, operating with feeble agents during a lengthened 
period of time, produces great results it may be shown that it 
it is more readily decomposed than is generally admitted. 

*' The most economical rnetbod of applying the marl will be 
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to cart it from the pits immediately into the fields to which it is 
to be applied ; to throw it into heaps at convenient distances for 
spreading, and then to put a small quantity of lime on each heap, 
which should remain exposed to the air for a longer time. In 
regard to the quantity to be applied, a variety of opinions exists; 
and hence, from 50 to 1,000 bushels per acre have been tried 
with and without success. A little attention to the theory of its 
operation will enable us to approximate to the true proportion. 
Its strong bases appear to act on the organic matter in the soil, 
and to combine with it ; hence, it would be useless to apply a 
large quantity to a poor and light soil, for which 60 to 100 bush- 
els would suffice ; but a clayey soil would be rendered looser 
by it ; and as there is usually more organic matter present in 
such a case, from 100 to 200 may be employed with advantage. 
Where the land is already of good quality, from 200 to 600 may 
be used, according to its richness and tenacity. Many persons 
believe that because one kind of marl is inferior to another, a 
much larger quantity will be required ; but the truth is, that the 
differences, although important, are less so than is generally be- 
lieved, and should not lead 4o the employment of quantities 
greater than have just been enumerated. Notwithstanding the 
effects of marl will be shown to be striking on ordinary, and 
even on very poor land, yet it is essential that the soil should 
contain a fair proportion of organic matter, in order to reap 
the highest benefit from it. Hence the failure of some experi- 
ments made with the green sand ; for, although it stands supe- 
rior to lime in requiring the presence or addition of less organic 
manure, still the views offered to explain its mode of action 
show the necessity of some organic materials on which to 
operate, and this conclusion is strengthened by experience." 

# 

The chief value of the New-Jersey marl, when applied to 
light sandy soils, is known to consist in the potash and oxide 
of iron it contains. As compared with common unleacliod 
wood ashes, it is thought to be equal in value, measure for 
measure. Visible effects are said still to be seen on farms which 
were marled 30 years ago. When used as a compost at the 

6* 
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rate of 30 to 40 bushels of slacked lime to 300 or 400 bushUs 
of marl to an acre, its action is more prompt, and consequently 
larger crops obtained ; but its fertilising e£fects, when thus ap- 
plied, are believed not to be felt generally beyond a period of 
15 years. Mixed with 300 lbs. of Peruvian guano and a ton 
and a half of the marl, it forms an excellent top-dressing for 
an acre of grass or grain. 

FHOSFHOBTTE, OR NATIVE FHOSPSATB OF LIMB. 

This substance, commonly called apatite by mineralogists, 
occurs somewhat abundantly in various parts of the world, and 
is composed chiefly of phosphate of lime^ which differs but 
slightly in its chemical constituents from the earth of bones. 
When pure, it consists of 

Lime, 54j5  

Phosphoric acid, 45.5 

100.0 

Prom the composition of this mineral, one would be led to 
expect that it would e^ert a ffil^orable action on vegetation, 
which has been amply verified by experiments made by Spren- 
gel, of Germany, and particularly by Dr. Daubeny, professor 
of chemistry at Oxford, in England. From the reputed exist- 
ence of an extensive bed of phosphorite near Logrosan, in the 
province of Estramadura, in Spain, the latter-named gentleman 
was commissioned to examine the mine, in 1843, by the Royal 
Agricultural Society of England, to ascertain whether the min- 
eral could not be profitably imported into that country as a 
substitute for bones as a manure. The result was, that the 
expense of freight, inland transportation, and other charges 
would be too great to warrant the undertaking. He found that 
it existed in a bed or vein six or seven feet thick, of unknown 
depth, and occurred in one entire white, radiating, silky mass. 
He was allowed to dig, and carry away any quantity he liked, 
and accordingly obtained four mule loads of about 200 lbs. 
each, which he took to England, and made carefully-conducted 
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experiments with it in comptirison with twelve other fertilisers 
or manures. The result of these experiments may be found in 
the London Agricultural Gazette of April 4th, 1846, in which it 
will be seen th£^t a given quantity of the phosphorite grew near- 
ly as large crops of turnips and grass as the same amount of 
bone manure ; and Dr. D. now says, as the Spanish phosphorite, 
which appears to act so beneficially, is wholly destitute of or- 
ganic matter^ it seems to follow that the more valuable portion 
and at least of what is applied to the land, when bones are 
scattered over it, is the phosphate of lime, and not, as some 
have supposed, the oil or gelatine. He found 81 per cent of 
this phosphate in the substance, which he estimates to be equiv- 
alent to almost 76 fer cent of the earth of bones. 
Prom recent discoveries, it has been ascertained that this 

« 

mineral exists in great abundance in some parts of the United 
States, and bids fair to supersede the use of bones, both on ac- 
count of its cheapness, and the facility with which it can be 
made applicable for the purposes of manure. At Crown Point, 
Lake Champlain, Essex county, New York, a mine was opened 
by Professor E. Emmons, of Albany, i*l 860, which turned out 
to be a solid vein of phosphorite, eight feet thick, containing 92 
per cent of phosphate of lime, associated with fluorine, chlo- 
rine, and the sulphurets of copper and iron. 

In the summer of the same year as above. Dr. Charles T. 
Jackson and Mr. Francis Alger, of Boston, discovered a valua- 
ble and extensive deposit of massive phosphorite near or at 
Hurdstown, Morris county. New Jersey, and but a few miles 
from the Morris Canal The mineral is reputed to be perfectly 
piire, parcels of which have been distributed in various parts 
of this country as well as in England, for the purpose of expe- 
riment In the neighborhood of the same locality, just within 
the confines of Sussex county, the New- Jersey Mining and Ex- 
. ploring Company have opened the same or another vein of 
this substance, having, it is stated, a thickness of eight feet, 
extending more than two miles in length, from which it is be- 
lieved an unlimited quantity of this phosphate can be supplied. 
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A sample of the mineral from the last*nanred locality, as 
analysed by Dr. Thomas Antisell, chemist to the American 
Agricultural Association, in the city of New York, yielded the 
following constituents in 100 parts :— 

Phosphate of lime, .HSjB 

Idme, SjS 

Magnesia, OJI 

Chlorine, S^ 

Fluorine, trace. 

Alumina and peroxide of iron, trace. 

Loss, 0.1 

100.0 

It may be ground to a powder and spi-ead upon old grass 
lands, or dissolved in dilute sulphuric acid and applied to 
grain and turnip crops, at the rate of 1,000 to 1,200 pounds per 
acre; but, owing to its admixture, with the rocks in which it 
occurs, it is necessary to analyse each parcel of the ground 
mineral, to ascertain the proportion of acid that is required for 
its decomposition. 

TOTASSL 

Potash, or potassa, the hydrated prot-oxide of potassium, is 
so called from being prepared for commercial purposes by 
evaporating to dryness in iron pots or kettles the lixivium, or 
ley, of wood ashes. When pure, the hydrate or fused potash is 
highly caustic, of a white color, melting at any temperature 
above redness, assuming a crystalline appearance on cooling 
but bearing the most intense heat without volatilising .♦ It has 

* A phenoinmion or difflulty occurs in this respect, which chemical authors have 
in vain tried to solve. Potash and soda, it is well known, abound in the young and 
herbaceous textures of trees and plants ; and yet they thrive, and aomettmes grow to 
gigantic dimensions in soils which contain a very small proportion of potash, and 
even in ttie crevices of calcareous rocks where there is not the smallest trace of it. 
Whence, then, do these plants and trees derive the alkali they contain ? May not 
potash be a product of vegetation? May it not become volatile by some inexplica- 
ble process of nature ? Is it not posssible that gaseous principles may be nidted io 
such a manner that the result of their combination shall be unalterable by the pro- 
cesses of chemists ? These are points which science, !« its present state, is not in • 
condition either to ascertain or disprove. 
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a great affinity for water, uniting with that fluid, forming a solid 
hydrate, which no heat hitherto employed is capable of dis- 
uniting. It is highly deliquescent, rapidly attracting humidity 
from the air, and requiring half its weight of water for its solu- 
tion, evolving during the operation a considerable heat. It is 
also soluble in alcohol, decomposing all animal substances, 
whether living or dead, and rapidly attracts carbonic acid from 
the air. The solution is highly alkaline, neutralising the strong- 
est acids, and changes vegetable blues to green. It also rapidly 
corrodes glass, containing much alkali or lead, and dissolves 
Siilica by the agency of heat, forming therewith the silicate of 
potash. In taste, it is intensely acrid, and when touched by 
the fingers, has a peculiar soapy feel, owing to its dissolving 
the cuticle, with which it forms a kind of soap. Potash does 
not occur in nature in this caustic or uncombined state, and 
as such is not known to exercise any direct influence upon 
natural vegetation. 

Potash is extensively distributed throughout the earth and its 
inhabitants, combined principally with carbonic, crenic, apo- 
crenic, citric, humic, nitric, oxalic, phosphoric silicic, sulphuric 
and tartaric acids. In the mineral kingdom, it occurs abun- 
dantly in mica, feldspar, lava, green sand, and in most, if not 
all aluminous clays. In plants and trees, it is also abundant, 
especially in the grasses and all kinds of grain. Hence, the 
reason why potash is regarded as a necessary food of plants, 
and why its beneficial influence is felt in general agricultural 
practice. It also forms one of the constituents of the urine, 
excrement, and numerous other parts of animals, as well as of 
the waters of the ocean and saline springs. But the chief 
source from which commercial potash is supplied, is the washed 
or lixiviated ashes of trees, especially of hemlock spruce, oaks, 
maples, hickories, birches, beeches, and elms, the potato haulm, 
and of other trees and plants. 

The quantity of potash contained in the crops of an acre, 
as given in their ash, is as follows, which shows their impover- 
ishing power, and the importance of supplying a comparatively 
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large quantity of this substance, in some form or other, to en* 
ter the roots of the plants : — 

fcriuuCt. 

Wheal, : yU8 

K/e, 21J0 

Barley, • 68.93 

Oats, 81.75 

Ked dorer, 144.00 

Potatuea, ..103.70 

White turnip, 133,34 

The use of potash, as a fertiliser, in the form of the ash of 
vegetables and trees, may be traced back to a very early pe- 
riod. The old Roman farmers were well acquainted with pair- 
ing and burning, and burnt the stubble of their grain fields in 
order to enrich the succeeding crops, a practice also prevalent 
among th^ncient Jews. Cato recommends the burning of the 
twigs and branches of trees, and spreading the ash on the land. 
The ancient Britons, according to Pliny, used to burn their 
wheat straw, and stubble, and spread the ashes over their 
fields. Similar practices in all civilised countries have ever 
since prevailed. 

The protoxide of potassium forms with acids the baaes of 
a great number of salts, the principal of which that are ap- 
plied to the soil, as fertilisers, are as follows : — 

Cttrbonate €f Potash, — ^Impure or commercial carbonate of 
potassa commonly known by the names of ** potash ** and 
<* pearlash,^' is chiefly obtained in Russia and North America 
by lixiviating or washing the ashes of trees, especially of 
oaks, hickories, maples, and elms, in the last-named country, 
and evaporating the solution to dryness. The ash, first mixed 
with quicklime, is leached in barrels or conical tubs, and the 
clear solution being drawn off, is evaporated by boiling in 
large iron pots or kettles set in a furnace. When the fiuid be- 
comes black, and of the consistence of thick molasses, it is 
subjected to the highest heat of a wood fire for some hours. 
By this means, much of the combustible matter is burned out 
As soon as the fused matter becomes quiescent, it is dipped out 
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with iron ladles into iron pots, where it is left to congeal ; it is 
then broken into pieces, and packed up in air-tight casks, in 
which state it constitutes the potash of commerce. 

Another method is, to transfer the black salts, or product of 
the first evaporation, from the kettles to a large oven or fur- 
nace, so constructed that the fiame is made to play over the 
alkaline mass, which is continually stirred by means of an iron 
rod. The ignition is continued until the impurities are burned 
out, and the mass changes from black to a dirty or bluish white. 
The whole is then cooled, broken up, and packed in casks as 
above. This constitutes the pearlash of commerce, which is 
also an impure form of the carbonate of potash. When pot- 
ash or pearlash is dissolved in water, purified, and crystallised 
or evaporated to dryness, it becomes refined, and is a carbonate 
of potash sufficiently pure for most purposes in the art. 

When pure, it consists of 

Potaaaa, 68.09 

Carbonic acid, 31.91 

loaoo 

The American potash of commerce, when of a good qualityt 
ccmsists o£ the following ingredients : — 

\\ra8iic potassa, 85.7 

Sulphfete of potaasa, IM 

Cailorideof sodiunH...... 3.0 

GarlMKiio acid and water, .1L9 

Insoluble matter, 0.3 

115.3 

American pearlash, in the state it is usually brought to mar* 
ket, in 116 parts, consists of 

Canstic potaaaa, - 75.4 

Sulphate of potaasa, ao 

CaUoride of aodium, (.4 

Carbonic acid and water, 3Ql8 

Insoluble matter,... 0.6 

11&3 
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The carbonate of potash has long been known to exercise a 
powerful influence on the growth of plants ; and what has been 
said on the subject of **wood ashes'* and ^'soaper's waste," 
which also contain other fertilising substances, it is to be under- 
stood that much of their immediate effects are due to the quan- 
tity of this salt they contain. When wood ashes and quick- 
lime are mixed t(^ther in artificial composts, it is not unlikely 
that a portion of the carbonate of potash may be rendered 
' caustic, and, therefore, be more fit to act upon the vegetable 
matter in contact with it, by rendering it soluble in water, 
and thus capable of entering the roots of plants. In the mean 
time, it is proper to remark, that if pearlash be mixed, as above 
prescribed, with half its weight of quicklime, and then boiled 
with less than 10 or 12 times its weight of water, a part of the 
potash only is rendered caustic, the lime being unable to de- 
prive the pearlash of its carbonic acid, unless it be largely di- 
luted. Hence, in dry composts, or mixtures of this substance 
with quicklime, it is unlikely that any large portion of the pot- 
ash can be at once brought to the caustic state. This fact is 
really of importance in reference to the theory of the conjoined 
action of quicklime and wood or pear lashes, when mixed to- 
gether in artificial manures, and applied to the land. 

ChUnide of Potassium. — This is a compound of chlorine with 
potassium, which, in taste, properties, and general appearance, 
has much resemblance to common salt It may be formed by 
dissolving pearlash in dilute muriatic acid, (spirit of salt,) as 
long as any effervescence appears, and afterwards evaporating 
to dryness. It exists in small quantity in sea water, in the ash 
of most plants, and frequently in the soil. It is not an article 
of manufacture, but is occasionally extracted from kelp, and 
sold to alum makers. Could it be easily and cheaply ob- 
tained, there is no doubt that it might be employed with advan- 
tage as a manure, and especially in those circumstances in 
which common salt has been found to promote vegetation. 
The refuse of soap boilers, where soap is made from kelp, 
contains a considerable quantity of this compound. This re- 
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fbse might be obtained at a cheap rate, and, therefore, might 
be usufully collected and applied to the laiid where such works 
are established. — Johnston, > 

Ciirates and Tartrates €f Potash. — These salts exist in many 
fruits. The citrates abound in the orange, the lemon, and the 
lime. The tartrates, in the grape. When heated over a lamp, 
they are decomposed, and like the oxalates,4eaye the potash 
in the state of carbonate. In the interior of plants, both pot- 
ash and soda are most frequently combined with organic acids, 
(oxalic, citric, tartaric, &c.,) and the compounds thus formed 
are generally what chemists call acid salts; that is to say, 
they generally have a distinctly sour taste, redden vegetable 
blues, and contain much more acid than is found to exist in 
certain other well* known compounds of the same acids with 
potash. 

The citrates and tartrates are not known to be formed In 
nature, except in the living plant, and as they are too expensive 
to be ever employed as manures, it is the less to be regretted 
that few experiments have yet been tried with the view of as- 
certaining their effect upon vegetation. — Johnston, 

Crenate and Apocrenate of Potash, — See casinc and afocksnic 
Acms, under the head of '* Liquid Manures." 

Nitrate of Po/as^— This substance, which is commonly 
known under the names of "nitre" and "saltpetre," is spon- 
taneously generated in the soil and on the walls of certain 
caves, owing to the action of the atmosphere, and crystallises 
on the surface in various parts of the world. It is also pro- 
duced artificially by exposing a mixture of calcareous soil and 
animal matter to the atmosphere, when nitrate of lime is slowly 
formed, and is extracted by lixiviation. The liquid is then de- 
composed by adding carbonate of potash, by which carbonate 
of lime is precipitated, and nitrate of potash remains in solu- 
tion. This salt is also contained in several plants, particularly 
in tobacco, the sunflower, beet root, and in the stalks of Indian 
com ; but it has not hitherto been found in any animal sub* 
stances. 
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When pure, saltpetre consists only of potash and nitric acidi 
combined in the following proportions : — 

Nitric Add, 8M4 

PdtaMa, 4aLM 



looxn 



In this state, it does jiot become moist on exposure to the air. 
The nitrate of potash of commerce, however, more frequently 
contains muriates, sulphates, or calcareous salts. 

In combination with soda, saltpetre is found in deposits of 
considerable thickness in the district of Arica, in Northern 
Peru, from whence it is imported into this country, chiefly for 
the manufacture of nitric and sulphuric acids. More recently, 
its lower price has caused it to be extensively employed in 
British husbandry, especially as a top-dressing for grass lands. 
Like the acid itself, these nitrates of potash and soda, when 
present In large quantities, are injurious to vegetation. This is 
probably one cause of the barrenness of the district of Arica, 
in Peru, and of other countries, where, in consequence of the 
little rain that falls, the nitrous incrustations are accumulated 
upon the soil. In small quantity, they appear to exercise an 
important and salutary influence on the rapidity of growth, 
and on the amount of produce of many of the cultivated 
grasses. This salutary influence is to be ascribed, either in 
whole or in part, to the constitution and nature of the nitric 
acid which these salts contain. 

Saltpetre, however, is very soluble, and is a transient manure, 
especially when applied on very open soils. It is very service- 
able in retaining moisture, and a damp spot may be observed 
wherever a crystal of this salt has been laid. It has been used 
at the rate of 50 to 100 lbs. to the acre as a top-dressing to 
grass, wheat, and other crops, for which it is regarded as more 
beneficial than either the phosphates or guano. Its effects are 
most marked on poor sandy soils, but they are not so apparent 
on lands that are very rich. 

Oxalates cf Potash, — ^These salts exist in the common and 
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wood sorrels, and in most of the other more perfect plants in 
which oxalic acid is known to exist The salt of sorrel is the 
best known of these oxalates. This salt has an agreeable acid 
taste, and is not so poisonous as the uncombined oxalic acid. 

When this salt is heated over a lamp, the oxalic acid it con- 
tains is decompDsed, and carbonate of potash is obtained. It 
is supposed that a great part of the potash extracted from the 
ashes of wood and of the stems of plants in general, in the 
state of a carbonate, existed as an oxalate in the living tree, and 
was converted into carbonate during the combustion of the 
woodj' fibre and other organic matter. This compound, there- 
fore, in all probability, performs an important part in the 
changes which take place in the interior of plants, though its 
direct agency in effecting their growth, when applied externally 
to their roots, has not hitherto been distinctly recognised. It 
is probably formed occasionally in farmyard manure, and in 
decaying urine and night soil, but nothing very precise is yet 
known on this subject. — Johnston, 

Phosphates of Potash, — ^If, to a known weight of phosphoric 
acid, pearlash, (carbonate of potash,) be added as long as any 
effervescence appears, and the solution be then evaporated 
phosphate of potash is obtained. If to the solution, before 
evaporation, a second portion of phosphoric acid be added, 
equal to the first, and the water be then expelled by heat, bi- 
phosphate of potash will remain. One or other of these two 
salts is found in the ash of nearly all plants. It may be stated 
as certain that they are of the most vital importance not only 
in reference to the growth of plants themselves, but also to 
their nutritive qualities when eaten by animals for food. 

These phosphates are occasionally, perhaps very generally, 
present in the soil in minute quantities, and there is every rea- 
son to believe that, could they be applied in a sufficiently eco- 
nomical form, they would in many cases act in a most favor- 
able manner upon vegetation. They are contained in urine and 
other animal manures, and to their presence, a portion of the 
efficacy of these manures is tt be ascribed. — Johnston, 
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Silicate of Potash, — ^When finely-powdered quartz, flint, or 
sand is mixed with from one half to three times its weight of 
dry carbonate of potash or soda, and exposed to a strong heat 
in a crucible, it readily unites with the potash or soda, and 
forms a glass. This glass is a silicate or a mixture of two or 
more silicates of potash or soda. When pure, the silicate of 
potash contains of 

Silicic acid, 49.46 

TotaauL, 50.54 



1«M» 



Silica combines with these alkalies in various proportions. 
If it be melted with much potash, the glass obtained will be 
readily soluble in water; if with little, the silicate, which is 
formed, will resist the action of water for any length of time. 
Window and plate glass contain much silicate of potash' or 
soda. A large quantity of alkali renders these varieties of 
glass more fusible and more easily worked, but at the same 
time makes them more susceptible of corrosion or tarnish by 
the action of the air. 

The insoluble silicates of potash and soda exist also in many 
mineral substances. In feldspar and mica, they are present in 
considerable quantity. The former, (feldspar,) contains one 
third of its weight of an insoluble silicate of potash, consisting 
of nearly equal weights of potash and silica. Trap rocks, or 
green stone, abundant also in many parts of the world, often 
consist almost entirely of silicates. Among these, however, 
the silicates of potash and soda rarely exceed 5 or 6 per cent 
of the whole rock, and sometimes they are entirely absent. In 
the green-sand marl of New Jersey, potash is combined with 
silica and iron, but their union is readily destroyed by the car- 
bonic acid of the soil and air, which rapidly forms the potash 
into a carbonate. 

These insoluble silicates of potash and soda also exist in the 
stems and leaves of nearly all plants. They are abundant in 
the stems of the grasses, espMecially in the straw of the cidti- 
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vated grains, and form a large proportion of the ash which is 
left when these stems are burned. 

It is important to the agriculturist to understand the relation 
which the carbonic acid of the atmosphere bears to these 
alkaline silicates which occur in the mineral and vegetable 
kingdoms. Insoluble as they are in water, they are slowly de- 
composed by the united action of the moisture and carbonic 
acid of the air, the latter taking the potash or soda from the 
silica, and forming carbonates of these bases. In consequence 
of this decomposition, the rock disintegrates and crumbles 
down, whilst the soluble carbonate is washed down by the rains 
or mists, and is borne to the lower grounds to enrich the allu- 
vial and other soils, or is carried by the rivers to the sea. 

In some cases, as in the softer kinds of feldspar, this decom- 
position is comparatively raprid, while in others, it is exceed- 
ingly slow ; but in all cases, the rock crumbles to powder long 
before the whole of the silicates are decomposed, so that the 
potash and soda are always present in greater or less quantity 
in granitic soils, and will thus continue to be separated from 
the decaying fragments of rock for an indefinite period of time. 
But the silica of the feldspar or mica, when thus deprived of 
the potash with which it is combined, is capable of being dis- 
solved in a small quantity by pure watery and more largely by a 
solution of carbonate of potash or soda. Hence, the same rains 
or mists which dissolve the alkaline carbonates so slowly 
formed, take up a portion of the silica, and convey it in a state 
of solution to the soils or to the rivers.^ Thus, with the excep- 
tion of the dews and rains, which fall directly from the heavens, 
few of the supplies of water by which plants are refreshed and 
fed, ever reach their roots entirely free from silica, in a form in 
which it can readily enter into their roots, and be appropriated 
to their nourishment. 

In the farm yard and the compost heap, where vegetable 
matters are underg>ing decomposition, the silicates they con- 
tain undergo similar decompositions, and, by similar chemical 
changes, their silica is rendered soluble, and thus fitted, when 
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Aiixed with the soil, again to minister to the wants, and aid the 
growth of new races of living vegetables. — Johnston. 

Sulphate of Potash. — This compound is formed by adding 
peariash to dilute sulphuric acid, (oil of vitriol,) as long as effer- 
vescence appears, and then evaporating the solution. It is a 
white saline substance, sparingly soluble in water, and has a 
disagreeable bitterish taste. It exists in considerable quantity 
in wood ashes and in the ash of nearly all plants, and is one of 
the n^ost abundant impurities in the common potash and pearl- 
ash of the shops. This sulphate itself is not an article of exten- 
sive manufacture, but exists in common alum to the amount of 
upwards of 18 per cent of its weight When pure, it contains of 

Salphuiic acid, 45l93 

PotasBa, , 54017 

loaoo 
Dissolved in 100 times its weight of water, the sulphate of 
potash has been found to act favorably on red clover, vetches, 
beans, peas, &c., and part of the effect of wood ashes on plants 
of this kind is to be attributed to the sulphate of potash they 
contain. Turf ashes arc also said to contain this salt in variable 
quantity, and to this is ascribed a portion of their efficacy, also, 
when applied to the land. The. black salts which remain in 
potash kettles during the manufacture of pot and pearl ashes, 
consist of impure sulphates of potash, which, when applied to 
bones, decompose them very rapidly. The bones may be broken 
up coarsely, and then boiled in the saturated solution of these 
black salts until they fall to powder, after which, the whole 
mass may be composted with swamp or pond muck or mould. 

OOMMOir SALT. 

Tins useful substance, known also by the names of ekhride 
of sodium and muriaie of soda, occurs abundantly in nature, and 
when pure, is composed of chlorine and sodium, combined in 
the following proportions* — 

Chlorine, tOM 

Sodium, « 30.6G 

lOOOO 
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Massive rock salt has a vitreous lustre ; bu» is not so brittle 
as nitre. Tt is nearly as hard as alum, a little harder than gyp- 
sum, and softer than calcareous spar. When pure, it is usually 
colorless, translucent, and even transparent. On exposure to 
heat, it commonly decrepitates, or crackles with a noise. Ac- 
cording to M. Guy Lussac, 100 parts of water at 57° F. dissolve 
36rVV parts of salt ; at 62^^ 36f} parts; at 140<^, 37^ parts ; and 
at 229i°, 40{| parts of salt 

It is well known that common salt has been employed in all 
ages and in all countries for the purposes of promoting vege- 
tation; and yet, perhaps, it would be difficult to name any 
other substance in the catalogue of modern fertilisers, the 
powers of which have been subject to so much controversy, 
and even doubted and denied as exercising any beneficial ef- 
fects on the crops to which it has been applied. Notwithstand- 
ing this, there is abundance of evidence in the writings of old 
authors that it destroyed weeds and worms, and rendered grass 
and herbage sweeter and more palatable to stock. Allusion is 
also made to its fitness or unfitness, as a fertiliser, in Luke, xiv. 
84, 36; and Virgil reprobates a salt soil. In 1663, Sir Hugh 
Pratt, of England, speaks of salt as a fertiliser, and details the 
result of a very successful experiment on a " patch of ground," 
at Clapham. The old English gardeners were well aware that 
the brine of pickling tubs, when poured over heaps of weeds, 
not only killed them, even every seed and every grub, but that 
these heaps were then converted into so many parcels of most 
excellent mauure, the good effects of which, especially upon 
potatoes and carrots, were very apparent and marked. It was 
well known, too, that a single grain of salt placed upon an 
earth worm speedily destroyed it ; that if brine were poured 
upon grass land, all the earth worms were immediately eject- 
ed from the spot; and that if it were sprinkled over a part 
of the grass, all the deer, sheep, and horses which fed upon 
it, constantly preferred that spot to any other part of the 
field. 

Native chloride of BO^mn, whether obtained from the waterf 
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of the ocean, from saline lakes, from salt springs, or mineral 
masses, is never perfectly pure. The foreign substances pres- 
ent in it vary according to its origin and qualities. These are 
principally the sulphates of lime, magnesia, soda, muriates of 
magnesia and potash, bitumen, oxide of iron, clay in a state 
of diffusion, &c Common salt may also be detected in nearly 
all soils, and is .Dund in the ash of most, if not all plants, but 
more especialli*, and in large quantity, in the ashes of marine 
plants (kelp). 

The following table .shows the composition of various sam- 
ples of Onondaga and foreign salt in 1,000 parts, as given in the 
Natural History of the State of New York : — 



I 



Localities. 



1 



o 



Syracuse, (solar evap.,) 

Geddes, vs^lcu'f) 

Saline, (table salt,) .... 
Ditto, (extra goudO. • • 
Ditto, (by boilingO*-- 
Ditto, (condemned,).. 

Turk's Island, 

Liverpool, (fine,) 

Bay salt, (St. Ubes,) . . . 
Ditto- (St. Martins,). 

Ditto. (Oleron,) 

Sea^t, Scotch, (com.,) 

Ditto. (Sunday,) 

Cheshire, Eng., (rock,). 

Ditto. (fishery,) 

Ditto, (common,) 



991.00 
994.50 
991.73 
990.34 
076.35 
974.i4 
964.04 
98e.99 
960.00 
959.50 
964.25 
935.50 
971.00 
9H3.35 
986.75 
983iM) 
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, 2.00 
trace. 
1.46 
I 3.50 
; 2.50 
! 3J26 



a 



9 
a 

C9 



a 



O 
C3 

3 

GU 



3.00 trace. 
3.50 trace.! 
2.00 trace.! 

28.00! 

11.50! ' 

0.07; 0.06 
75 0.25 
0.75 i 0.25 



7.00 
6.50' 
6.61 

5.78 

— [ o.o-r 

0.40 20.00, 
2.80 13 16; 
3.771 
23.50 
19.00 
19.50 
15.00' 
12.00, 
6.50 > 
il.25| 
14.50 > 



1.00 

0.20; 

0.38. 



0.23 



2.01 



Sa s 



4.50 
6.00 
4..')0 
17.50 
4.50 



9.00 
13.00 
10.00 
4.00 
1.00 
1.00 
1.00 
1.00 



The fertilising and injurious properties of salt, when applied 
to land, and its action on various 8ub.stance8 may be compre- 
hended under the following heads : — 

• 1. Administered in small proportions, it promotes the decom- 
position both of animal and vegetable matter, a fact first made ^ 
known by Sir John Pringle and Dr. McBride. Salt, thereforob 
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when applied in moderate quantity, promotes the rapid disso- 
lution of the animal and vegetable remains, existing in all cul- 
tivated soils, and when employed as a manure, it is exposed to 
the action of a very dilute solution of rain water and dews, and 
very probably is absorbed as food by the roots of plants, and 
decomposition afterwards takes place in their organs. One 
thing is certain, chemical facts are at variance with the decom- 
position of minute quantities of common salt by the carbonate 
of ammonia, contained in rain water and dews, and its entire 
fixation by this carbonate at all ; yet, this in no way diminishes 
the value of salt applied as a manure. 

a. Applied in large quantity, it is well known that common 
salt is destructive to vegetation, and in producing complete 
sterility in the soil. For, among Eastern nations, from time 
immemorial, when a conquered city was condemned to desola- 
tion, it was sown in large quantities about the ruins and their 
vicinity, proclaiming the will of the destroyer, and announcing 
that the country should remain uninhabitable, without cultiva. 
tion, and devoted to eternal sterility. When applied in excess 
to the apple, the cherry, the plum, apricot, poplars, beeches, 
willows, and elms, their leaves usually speedily perish after 
they put out, and the trees soon die. On the contrary, some 
species of the oak, the mulberry, the pear, the peach, and other 
trees with deep roots, 'do not suffer from its application ; neither 
do asparagus, onions, celery, &c., which even grow more lux- 
uriantly from its effects. But grapes, apples, aixd gooseberries 
contract a salt taste, which often renders them unfit for use. 

When very strong solutions of common salt and carbonate 

of ammonia are mixed at low temperature, they slowly and 

Imperfectly decompose each other, forming bi-carbonate of 

soda and muriate of ammonia, whilst a portion of the ammonia 

is set free. The bi-carbonate of soda being almost insoluble 

in the solution of muriate of ammonia may be separated, and 

obtained pure, whilst the muriate of ammonia may be obtained 

by evaporating Ihe solution^ and separating it from undecom- 

posed comn )n salt and free ammonia. If, instead of 8epar&> 

7 
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ting the two substances, a quantity of water be added, the bi- 
carbonate of ammonia dissolves, and the two salts re-decompose 
each other, common salt and carbonate of ammonia being 
formed. In the same way, if solutions of carbonate or bi-car- 
bonate of soda be mixed with a solution of muriate of ammo- 
nia, they mutually decompose each other, and form carbonate 
of ammonia and common salt This holds true, however, only 
when the solutions are highly concentrated ; if dilute, no suck 
changes takes place. 

3. Ck>mmon salt renders certain soils more susceptible of ab- 
sorbing moisture from the air, a property of the first import- 
ance, since those soils which absorb the greatest proportion of 
water from the atmosphere are always the most valuable to 
the cultivator, affording him at the same time one of the best 
methods of judging of the productiveness of his land. No 
doubt salt keeps the soil cool as well as moist Therefore, it is 
injurious on heavy or wet undrained lands, making them 
damper and colder, and thereby causing delay in vegetation. 

4. When sprinkled over dunghills, or over the manure in the 
barnyard, twice or three tunes a week, about the thickness of 
barley or oat sowing, salt has a tendency to check the escape 
of the carbonate of ammonia, caused by the ordinary heat of 
the dung, and thereby prevent an undue fermentation, particu- 
larly if incorporated with it when the manure is laid up in heaps, 
[t has also a tendency to destroy the small seeds that escape 
from the barns and stables, as well as living insects, thus pre- 
venting much mischief in being carried out into the fields. 

6. Salt preserves vegetables from injury by sudden tran- 
sitions'in the temperature of the air ; for it is well known that 
brine freezes at a temperature 4^° P. l)elow that of common 
water ; that salted soils do not freeze so readily as those con- 
taining no salt; and that it also preserves crops of turnips, cab- 
bages, &c., from injury by the frost, is equally well established. 

6. Salt not only acts on vegetation as a stimulant, but serves, 
as has been shown, to be a direct constituent, or food, of sornn 
kinds of plants. 
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Applied to grain crops, on light soils, at the rate of 600 or 
600 lbs. to the acre, salt increases the produce of seed, and 
very much improves its weight and quality per bushel. It also 
tends to protect wheat from the attacks of wireworms, mildew, 
and rust With regard to the destruction of vermin by means 
of salt, it may be safely asserted that there is, perhaps, no 
agricultural use of it more undoubted. The effect, too, is direct, 
and the result immediately apparent. For this purpose, from 
5 to 10 bushels are sufficient. The farmer need be under no 
apprehension that the salt will destroy his crop, for 20 bushels 
per acre may be applied to young wheat with perfect safety. 

On grass lands and clover, salt has a very good effect, rend- 
ering the herbage much more palatable to stock, and serves to 
destroy some kinds of weeds and worms. It has been em- 
ployed at the rate of 6 to 16 bushels per acre, and where the 
primary object has been the destruction of old turf, even 30 
or 40 bushels have been successfully applied to the same quan- 
tity of land. 

With potatoes, numerous experiments have been made with 
salt as a manure, which have been attended with varying suc- 
cess. In one instance, where ten different manures were used, 
with only one exception, it proved superior to them all. 

Mangold wurtzel, manured with salt mixed with farmyard 
dung, grows luxuriantly, which is obviously a suitable manure, 
as the ash of this plant contains from 33 to 50 per cent, of com- 
mon salt 

Applied to turnips, with barnyard manure, on a light soil, salt 
is equally beneficial. The quantity to be used may vary from 
1,000 to 1,200 lbs. per acre. 

In the garden, salt has been employed for numerous pur- 
poses ; most commonly on lawns, at the rate of 10 bushels per 
acre, to prevent " worm casts;" and on gravel walks, at the rate 
of 20 to 40 bushels to the acre to kill weeds. It may be em- 
ployed in horticulture, however, as a fertiliser, with decided ad- 
vantage and effect. In a soil composed of the following ingre* 
li^nts, experimented upon by Mr. George Johnson, at Great 
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Totham, in England, with various garden vegetables, the results 
were given as below : — 

Slonm and gravelf S7i> 

V^f liable fibre, IJi 

ISoIubie matter, 3j0 

Oarbonates of lime and magnesia, ^ 18j0 

Qxkle of iron, 4.0 

Animal and vegetable matter, li) 

Alumina, 45 

BiUca, 40jO 

LO 



100.0 

WINVIOK BBAWt, 

Buthelt per fcnw 

Boll treated with 90 bwihela of talt per acre, 817 

Sou simple, 139 

OHIOHl* 

TViu. cwU qr», lbs 

Bait 90 bushel, manors 90 tons, per acre, 3 

Manure, S 

CAmmoTS. 

1. Soil without any manure, 13 

8. Soil with 90 tons of manure,.... 29 

3. Soil with 90 bushels of aalt, 18 

4. Soil with 90 bushela of salt, and 90 tons of manure,.93 

PAmSNIM. 

L Soil with 90 toas of manure, and 90 bnihela of salt,. 9 
8. Soil with 90 tons manure, 6 

BABLT POTATOES. 

L Soil simple, aOB 

flL Soil with 90 bushels of salt, 564 

BESTS 

TViu. ewL fra, 

LSoilsimple, 4 10 1 

8L Soil with 90 bndiels of salt, 4 8 S 

3. Boil with 90 tons of salt, and 90 tons of manijw, 7 

4. Soil with 90 tons of manure,... 6 10 

1'here is little doubt, but salt might be much more extensive* 
ly employed by the florist than it is at present Mr. Thomas 
Hogg, of Paddington, near London, says: **! am of the opinion 
that the numerous bulbous tribes of amaryliidacesc, especially 
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those from the Cape of Good Hope, ixias, alliums, which in- 
clude onions, garlic, shalots, &c., anemones, various species of 
the lily, antholyza, colchicum, crinum, cyclamens, narcissus, 
iris, gladiolus, ranunculus, scilla, and many others, should 
either have salt or sea sand in the mould used for them I in- 
variably use salt as an ingredient in my composts for carna- 
tions, a plant which, like wheat, requires a substantial soil, and 
all the strength and heat of the summer to bring it to perfec- 
tion ; and I believe I might say, without boasting, that few ex- 
cel me in blooming that flower.*' 

With regard to the mixing of salt with other manures^ this more 
appropriately comes under the head of '* Compound and Home- 
stead Manures.** Common salt, however, when mixed with 
quicklime, in the proportion of 100 lbs. of salt to 300 lbs. of 
lime, decomposition takes place, and the soda of the salt is 
brought into a caustic state, while the lime is converted into 
chloride of calcium, and a manure is formed of a most power- 
ful description. But those who try the effect of this compound, 
it would be well for them to attend carefully to the following 
directions, and not, as some farmers have done, use the mixture 
immediately, before decomposition has taken place : — After the 
salt and lime have been well incorporated together, in a dry 
state, the mixture should be allowed to remain two or three 
months undisturbed, and then applied at the rate of 35 to 60 
bushels to the acre, either by sowing it broadcast, or mixing it 
with earth, and spread it the usual way. It is important to 
give the mixture time, as the decomposition proceeds very 
slowly, and is not to be hastened by any simple process. 

Salt, mixed with soot, is often recommended as an excellent 
manure, and mentioned as an instance of the decomposition of 
the former by the carbonate of ammonia contained in the lat- 
ter; there is no need, however, to suppose any decomposition 
to have taken place to explain the beneficial effects of such a 
mixture. When plants are manured with ammoniacal sails, 
they grow with increased vigor, their roots increase rapidly, a 
Urger supply of inorganic matter, is required, and if this in 
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withheld from them, Ihcy do not flourish. When inorganic 
manures are employed, plants acquire increased powers of ab- 
sorbing ammonia; and whei manured with salts of ammonia, 
they acquire increased powers of absorbing inorganic matter. 
Hence, the best manures are those in which both classes of sub- 
stances are supplied at the same time; and hence, it would be 
reasonable to expect that salt and soot applied together, would 
produce a more powerful effect than either alone, except in 
soils rich in alkaline or ammoniacal salts. 

The mixture of salt and soot, when applied to certain plants, 
produces the most remarkable effects, especially when trenched 
into the ground prepared for carrots. Mr. G. Sinclair, of Eng- 
land, found that, when the soil, unmanured, produced 23 tons 
of carrots per acre, the same soil fertilised with a mixture of 
only 6i bushels of salt, with an equal quantity of soot, yielded 
40 tons per acre. It has also been found that a mixture of 
these substances is equally beneficial as a top-dressing for 
wheat. Mr. Cartwright, an English gentleman, who experi- 
mented with these fertilisers, states that, when the soil without 
any addition, yielded 157 bushels of potatoes per acre, by 
dressing the same land with a mixture of 30 bushels of soot 
with 8 bushels of salt, caused it to produce 240 bushels per acre. ^ 

Common salt, when mixed with muriate of ammonia, (sal 
ammoniac,) and applied to grass lands, is attended with the 
best results. This deserves the attention of farmers, especially 
as this mixture is cheap, and but little skill is required by the 
person who uses it The quantity of each, to be applied to an 
acre, is about 200 lbs. 

8ALTFET&B, OR HITBS. 

Saltpetre, or nitre, is described as hitrate of fotash, under 
the head of ** Potash." 

SAND. 

Pure sand, or silex, is the earth of flints or quartz, and in its 
simple state, is incapable of retaining moisture or promoting 
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vegetation ; but when clay, marl, loam, or other soil, possessing 
adhesive qualities, are mingled with it, a sandy soil may be 
cultivated with advantage. Or, when sand is added to stiff 
clayey lands, their texture is greatly improved; but where 
other materals are at hand, as lime, marl, chalk, or any othei 
kind of calcareous matter, they would be far preferable 
Gravelly soils are very similar in their nature to the sandy, 
and should be treated very nearly in the same manner. In 
practice, however, much less expense is incurred, and more 
benefit received, by adding clay to a sandy soil, than adding 
sand to a clayey one. It would require perhaps from 6 to 10 
times the quantity of sand to diminish the adhesion of the lat* 
ter, than it would of clay to consolidate the former. 

Sea sand forms a much more valuable manure than the va* 
riety above described, wherever it can economically be ob- 
tained in sufficient abundance. Its quality, however, is not 
always the same ; but that which most abounds in shells, or 
their fragments, is always regarded as the best. 

Sea sand is useful in all sorts of soils, and may be laid on 
at all reasons of the year ; but, like lime, it requires to be kept 
as near to the surface as possible, as it is apt to sink deep into 
the earth, especially wherever the soil is hungry or light It 
Is particularly valuable for clayey lands, rendering them stiff 
and adhesive, and increasing at the same time their fertility. 

Sea sand may also be used with advantage in most com- 
pounds, and greatly adds to the value of the compost heap. In 
whatever way it is applied, it will, in fact, be found beneficial, 
unless the soil be of a loose and sandy nature, requiring adhe- 
sive applications or clay. The sooner the sand is applied to 
the land, or the compost heap, the better it will be. When 
carted directly from the shore, it contains more or less salt, 
which is of itself a valuable manure, but which is chiefly lost, 
if the sand be allowed to lie exposed to the action of th» 
weather fur a considerable time. 

Limestone sand and gravely as well as those derived from the 
decay or wearing down of granitic and other rocks, are not 
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without their i alue and fertilising effects, wheu applied in the 
manner as described above ; but as they are treated of in other 
psirts of this work, it is needless to discourse upon them here. 

OREEir SAHD. 

For a description of this substance, see gbeen-sand marl, 
under the head of ** Marl." 

shjoa, silex, or sxuoio aoxd. 

Silica, or the prot-oxide of silicum, which is more familiarly 
known under the names of quartz, flint, rock crystal, pure 
sand, or silicious earth, occurs in great abundance in nature, 
and may be easily obtained by first igniting to a red heat any 
of the above-named substances, and then throwing them into 
water, by which means they are readily reduced to a pow- 
der. It is insoluble in water and all the acids, with the excep- 
tion of the hydrofluoric, by which it is dissolved. It is also 
dissolved by the fixed alkalies, in consequence of which, it 
seems to possess the properties of an acid, and hence has been 
called silicic add, and consists of 

Oxygen, ...51.96 

SUicum, 4SM 

100.00 

In the cold, this substance is inactive, but at a white heat, 
forms an exceedingly active acid, combining with bases, and 
displacing most other acids, except the phosphoric and boracic. 

The silicates are nearly all insoluble in pure water; glass 
and common earthenware are specimens of silicates, but they 
gradually decay in the presence of acids, and of carbonic acid 
iind water. But the compounds of silicic acid, with two or 
three times its weight of carbonate of potash or soda, are solu* 
blc silicates, and have been recommended as manures for grain 
crops, which always contain a large amount of this acid in 
their stems, leaves, and husks. Most of the minerals ar d rocks 
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of .lie earth are silicates, this acid forming from one quarter to 
one third of its entire solid mass. 

The stores of potash, soda, lime, and magnesia in the soil, 
which supply plants with saline matters, are often in the form 
of silicates ; these are slowly decomposed under the influence 
of the carbonic acid of the air, or from decaying vegetable 
matter, which converts them into soluble carbonates, whereby 
they gain access to the plants. 



SHALE, OR DEOOMFOSBD SLATE. 

Shales and slates, it is well known, may be employed, undei 
favorable circumstances, as manures, as many of them readily 
decompose by the action of the weather, rains, dews, and 
frosts. This, however, depends much upon the mineral ingre- 
dients, and the facility with which they disintegrate or decom- 
pose. Those which are highly calcareous may be employed 
with advantage, like those at Marcellus, in the state of New 
York, while those containing alkalies may be used with good 
effect in composting with peat, lime, &c. 

Professor Emmons gives the analyses of the shales and slates 
of the state of New York and other places agreeably to the 
following table: — 



Names and Localities 

Hoosic rooflng slate, 

Slate from Salem, 

Water ville, (Me.^) slate, 

Falrhaveo slate, 

Welch rooflng slate, 

Shale from Gortlaadville, 

Cauda-gatli grit, 

Maroellus slate.. 

Hed slate, or shale, ^salt group,) 
Green shale, (salt group,) 
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6.00 1 8 1.54 7.00 
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SODiA. 



8cDA, hydrate of soda, or the prot-oxide of sodium, when 
pure, resembles potassa, and like that salt, possesses alkaline 
and other properties, but less powerful. It consists of a white 
brittle mass, of fibrous texture, melting at any heat above red- 
ness, having a most corrosive taste and action upon animal 
matter, dissolving readily both in water and alcohol, attracting 
carbonic acid when exposed to the atmosphere, but scarcely 
any water, and falling thereby into an efflorescent carbonate. 
With tallow, oils, wax, and rosin, it forms soap. It also dis- 
solves hair, wool, silk, horn, alumina, silica, sulphur, and some 
of the metallic sulphurets. It contains of 

Water, 22.34 

fiodium, 77.66 



lOQlOO 

Soda is constantly found as one of the essential ingredients 
in the ash of plants, performing, in the economy of vegetation, 
the same functions as potash. In the animal kingdom, it occurs 
abundantly as a silicate, but especially in the form of a chlo- 
ride of sodium (common salt). The nitrate, (cubic nitre,) 
which is an important manure, is obtained in abundance, par- 
ticularly in Atacama and Taracapa, in Peru, where it is found 
in immense deposits. Soda is also extracted from the ashes of 
salsola and salicornia on the south coasts of France and 
Spain, in Portugal and the Canary Islands, as well as from 
those of the fuci of Holland and the northern coast of France. 
The crude soda obtained from the former is called " barilla," 
and that resulting from the latter is known by the name of 
** varac*' (kelp). 

Soda, like lime and potash, is applied to the land, as a fertil- 
iser, in several combinations, and in a variety of forms, some 
of them natural and others artificially prepared, the nature, 
composition and application of which are as follows : — 

Carbonate f Soda, — Ths carbonate c.'* soda of commerce oc» 



curs in various states, in crystals, lumps, or in crude powder 
called ^ soda ash.'' It exists in small quantities in certain min- 
eral waters, and frequently occurs in slender needles upon 
damp walls, produced by the action of lime upon the common 
salt present in the mortar. In the province of Sui^ena, in Africa, 
is a mineral stratum of s^s^ut-carbonate of soda, of such thick* 
ness as to allow it to be employed as a building stone. It con- 
tains 37 per cent, of soda, 38 per cent, of carbonic acid, and 2} 
per cent, of sulphate of soda, the remainder being water. In 
Mexico and South America, mineral carbonate of soda is also 
extracted from the earth in great abundance, sometimes known 
under the name of urao. But the carbonate of soda is more 
frequently obtained by lixiviating the ashes of marine plants, 
or by exposing the sulphate of soda in combination with lime 
and sawdust to the action of strong heat. It may also be ob- 
tained by dissolving common salt in water, with litharge and 
chalk. Carbonate of soda, when pure, dissolves in 2 parts of 
cold water, and in less than its own weight in that which is 
not. When dry, it contains of 

Garbonie acid, 41.48 

Soda, 58.58 

100.00 

In a crystallised state, 100 parts are constituted as follows : — 

Carbonic acidf, «. 15.43 

Soda, , 2131 

Water, .- 88.76 

100.00 

The dry soda ash^ or crude carbonate of soda, produced from 
the decomposition of common salt, such as is commonly em« 
ployed for agricultural purposes, contains of 

Chloride of sodium, 13.94 

Carbonate of soda, .' 38.59 

Sulphate of soda, 14.31 

Caustic soda, 16.60 

Carbonate of lime, (chalk,) 10.2C 

Per-oxide of iron, 2.74 

Soluble silica, 1.5& 

JU)88 and impurities, 8.04 

IQOM 
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Soda ash, applied at the rate of 100 lbs. per acre, will be 
found beneficial to barley, oats, beans, carrots, and celery, as 
well as for the destruction of insects, and the restoration of the 
plants by means of its application, after suffering from their 
ravages. Its effects also continue to the subsequent crops. 

BuCarbonate of Soda» — This salt is contained in solution in 
the waters of many lakes, streams, and springs* in various parts 
of the world. When pure, it consists of 

Ovbonle acid, SBJS8 

Bods, 4L4S 



loaoo 



There can be no doubt that the waters of such springs are 
fitted to promote the fertility of pasture lands, to which they 
may be applied either by artificial irrigation, or by the spon 
taneous flow from their natural outlets. In such cases, the 
springs may be expected to contain some alkaline or other 
natural ingredients, which the soil is unable to supply to the 
plants that grow upon it, either in sufficient abundance, or with 
sufficient rapidity. — Johnston, 

Caustic Soda. — When a solution of the common carbonate of 
soda of the shops is boiled with quicklime, it is deprived of its 
carbonic acid, and like the carbonate of potash, is brought into 
the caustic state, in which it destroys animal and vegetable 
substances, and, unless very dilute, is injurious to animal and 
vegetable life. When common salt is mixed with quicklime in 
compost heaps, it is deprived by the lime of a portion of its 
chlorine, and is partially converted into this caustic soda. The 
action of the soda, in this state, is similar to that of caustic pot- 
ash. Not only does it readily supply soda to the growing plant, 
to which soda is necessary, but it also acts upon certain other 
substances that the plants require, so as to render them sol- 
uble, and to facilitate the.'r entrance into the roots. To the 
presence of soda, in this caustic state, the effic^aCy of such com- 
posts of common salt and lime in promoting vegetation, is in 
part to be ascribed. 
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Chloride of Sodium. — ^This substance is described under the- 
head of common salt, which see. 

Crenate and Apocrenate of. Soda, — See crenic and apocreihc 
ACIDS, under the head of " Liquid Manures." 

Nitrate of Soda, — ^Nitrate of soda, which is also known by the 
names of " cubic nitre," and " cubic petre " is chiefly obtained 
from Peru, where immmense deposits of it occur in thick strata, 
in Atacama and Taracapa. It consists of 

Nitric acid,. , Q3.40 

Soda, 9M0 - 



100.00 

and is very soluble and deliquescent, requiring but 3 parts of 
water, at 60*^ F., for solution. It may be applied to land pre- 
cisely in the same mcnner as saltpetre, and with similar effects. 

As there is but little evidence of this salt entering into the 
composition of our common cultivated crops, there is but a 
slight probability of its being a direct food of the plants to 
which it is usually applied. The only common exception is 
that of barley, in which a minute portion of this nitrate is 
found to exist. Its application, as well as that of saltpetre, to 
grass, renders it much more attractive to live stock, which, if 
turned into the fleld only partially manured with either, will 
almost invariably resort to those parts of the land dressed with 
these salts. This is one argument in favor of the conclusion 
that 4hey are absorbed in minute quantities by the crops to 
which they are applied. 

The efiect of cubic nitre, as a fertiliser for heavy soils, ap- 
pears to be rather more favorable than that of saltpetre. Yet, 
it is stated that, in a majority of cases, both of these salts have 
been found much more valuable as top-dressings for light lands 
than for stitF, heavy soils. It is also a very valuable manure 
for light lands, exhausted by repeated croppings, particularly 
on soils that have been over manured with lime. 

As nitrogen is of great advantage to the cereal grains ap- 
plied in the form of, or rather in conjunction with, saline matter. 
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those substances richest in this element have the mast oei^ 
eficial action on the crop. Hence, nitrate of soda and sulphate 
and muriate of ammonia are superior in their effects to nitrate 
of potash. They give a deeper ppreen to the plants, and, year 
after year, are more to be depended upon in the production of 
luxuriant and healthy growth. 

Applied to barley or'oats, broadcast, at the rate of 140 lbs 
per acre, finely divided as possible, soon after the young plants 
begin to show themselves above ground, the nitrate of soda is 
attended with most excellent effects. The clover, also, which, 
in many instances, is sown with bailey, is benefitted by the ap- 
plication of this salt in a marked degree. 

It has been observed, too, that the effect of cubic nitre upon 
young wheat plants, when applied on clayey soils, at the rate 
of 140 lbs. per acre, as well as those which are sandy, has 
been excellent, not only in producing a very deep«green color, 
but in showing a considerable rankness of growth. 

Applied to Swedish turnips and potatoes, at the rate of 
168 lbs. per acre, this salt causes the roots or tubers to be much 
finer, richer, and more productive than those growing near them 
not thus dressed. But from trials made with the same propor- 
tions, on mangold wurzel, carrots, spinach, cauliflowers, aspa- 
ragus, and onions, but very little, if any difference will be ob- 
served between those thus manured, and those which are not 

Phosphates of Soda. — ^When the common soda of the shops is 
added to a solution of phosphoric acid in water, till e^rves- 
cence ceases, and the solution is evaporated to dryness, phos- 
phate of soda is formed, and by the subsequent addition of as 
much more phosphoric acid — fti-phosphate. When pure, thd 
phosphate of soda contains of 

Pba0ph(Mlc acid, 53^ 

Soda, 4fi.70 

JQ<M» 

llie ftt-phosphate, according to Professor Johnston, consists oC 

Photphoric acid, 09.54 

Soda, 20M 

100.00 
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These salts occur more or less abundantly in the ash of nearly 
all plants ; they are occasionally also detected in the soil, and 
one or other of them is almost always present in urine and 
other animal manures. As we know from theory that these 
compounds must be grateful to plants, we are justified in ascrib- 
ing a portion of the efficacy of animal manures, in promoting 
the growth of vegetables, to the presence of these phosphates, 
as well as to that of the phosphates of potash. They are not 
known to occur ia the mineral kingdom in any large quantity, 
neither are they articles of manufacture. Hence, their direct 
action upon vegetation has not hitherto been made the subject 
of separate experiment 

Silicate of Soda.-^^See silicates of potash and soda, under 
the head of "Potash." 

Sulphate of Soda. — Sulphate of soda, or Glauber's salt, is 
usually manufactured from common salt by pouring upon it 
diluted sulphuric acid, (oil of vitriol,) and applying heat. Mu- 
riatic acid, (spirit of salt,) is given off in the form of vapor, and 
sulphate of soda remains behind. It may also be prepared, 
though less economically, by adding the common soda of the 
shops to diluted sulphuric acid as long as any effervescence ap- 
pears. When pure, in a dry state, it contains of 

Salphnrlc acid, S6J8 

Soda, 43.82 



loaoo 



This well-known salt is met with in variable quantity in the 
ashes of nearly all plants, and is diffused in minute proportion 
through most soils. The beneficial effect which it has been 
observed to exercise on the growth, especially of such plants 
as are known to contain a considerable portion of sulphuric 

acid, is very apparent in red clover, vetches, peas, &c. And 

* 

as this salt can be obtained at a low price, in the dry state, it 
has been recommended to the practical farmer as likely to be 
extensively useful as a manure for certain crops and on certain 
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soils. The kind of crops and soils have as yet, in g^reat nKiia* 
ure, to be determined by practical trials. 

StUphurel of Sodium, — When suiphate of soda is mixed with 
sawdust, and heated in a furnace, the oxyf^en of the salt is sepa- 
rated, and sulphuret of sodium is produced. By a similar 
treatment, sulphate of potash is converted into sulphuret of po- 
tassium. These compounds consist of sulphur and metallic 
sodium or potassium only. They do not occur extensively in 
nature, and are not manufactured for sale ; but there is reason 
to believe that they would materially promote the vegetation of 
such plants as contain much sulphur in combination with pot- 
ash or soda. The sulphuret of sodium is present in variable 
quantity in the refuse lime of the alkali works, and might be 
expected to aid the other substances of which it chiefly con- 
sists, in contributing to the more rapid growth of pulse and 
clover crop& 



SOOT. 

This is a complicated and variably-mixed substance, usuall/ 
produced by the combustion of wood and of mineral coal. Its 
composition, and consequently its effects, as a fertiliser, must 
vary with the nature and quality of the fuel, and the manner 
in which it is burned, as well as with the height and structure 
of the chimney or apparatus in which it is collected. The 
following is an analysis made in 1826, by Braconnot, which 
obviously relates to the soot of a wood fire, and is, besides, be- 
hind the present state of chemical knowledge. It was found 
to consist, in 1,000 parts, of 

Plmicacld? 302.0 

A reddish-brown soluble substancs, containing nitro- ( otynn 
gen, and yielding ammonia when heated, J 

Asboline, 5.0 

* Carbonate of lime, with a trace of magnesia, (proba- ) \M.ii 

bly derived in part from the sides of the chimney,). S 

Aeetate of lime, 5&5 

Sulphate of lime, (gypsum,) 50.0 

Aeetate of magnesia, 5.3 
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Phosphate of lime, with a trace of iron, 154) 

Qilorideof potassium,.... ...» 3j6 

Acetate of potash, 41.0 

Acetate of ammonia, S8.(K 

Silica, (sand,) 9.5 • 

CharcottI powder, a&5 

Water,... 125,0 

1000.0 

As the soot of fire wood is somewhat limited in its supply, 1 
shall confine the remainder of my remarks on this subject to 
that produced from mineral coal, which, with little exertion on 
the part of chimney sweeps, cooks> &c., in cities and large towns, 
could be obtained in considerable quantities, and sold to farm- 
ers for manure. 

The composition of the soot of mineral coal will vary, of 
course, with the kind of coal used for fuel, and with the cir- 
cumstances under which it is burned. From whatever variety 
it ia derived, it will contain a number of organic as well as in- 
organic bodies, including a considerable proportion of the coal 
ashes, which have been carried up and lodged in the chimney 
by the draught. One of its most prominent ingredients is the 
large amount of ammonia it contains. Besides this, it yields 
the phosphates, sulphates, carbonates, and chlorides of lime, 
potash, soda, iron, and of magnesia, which are the principal 
inorganic ingredients, and show that soot is quite a powerful 
manure. 

The source of the ammonia, unquestionably is to be sought 
for chiefly in the nitrogen present in the coal, if bituminous in 
its character. The proportions of this ingredient vary, ac* 
cording to Professor Johnston, from Jth of Jl per cent to 2 per 
cent, of the whole weight of the coal. Ammonia, however, 
may also be formed from the nitrogen of the air as it passes 
through the red-hot cinders of the fire. 

Some kinds of mineral coal contain from i of 1 per cent to 
8 per cent., and even more of sulphur. As this consumes and 
ascends the fine, part of it, at least is expected to be found in 
some form or other in the soot From this circumstance, the 
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economical value of vfais fertiliser to the fanner depends In a 
great degree upon the sulphate of linne, (gypsum,) as well as 
upon the sulphate of ammonia it contains. ' The properties of 
these salts, however, vary ; but the latter oflen amounts to as 
much as 10 per cent of the whole weight m the soot, and may 
even rise to as high as 30 per cent of crystallised sulphate of 
ammonia. The peculiar action of soot, therefore, in promoting 
growth and verdure is explained chiefly by the presence of this 
ingredient; while its varying value .in different localities is 
most probably due to the unequal proportions in which this 
sulphate occurs. In very dry seasons, this&mmonia causes 
injury, and often diminishes the crop. Like rape dust, and sa- 
line substances in general, soot seems to require moist weather, 
or a soil naturally moist, to bring all its virtues out 

Soot is commonly applied, as a top-dressing, either alone, or 
is compounded with some other substance, when it gives a 
beautiful dark-green color to grass and grain, and on many 
soils, very materially increases . the yield. * When employed 
alone, from 12 to 100 bushels per acre are rs|^arded as a sui& 
ficient dose, according to the quality of the soot, the nature of 
the crop, and the sfate of fertility of the land. 

Mixed with chloride of sodium, soot has remarkable effects 
on certain crops, as is noted under the head of ** Common 
Salt" It may also be composted with African or Patagonian 
guano with excellent effects, but should never be mixed with 
vood ashes, caustic potash, scda, nor lime. 

* SULFBRTR. 

SuLFHtTR is a subctance too well known to require any de 
tailed description. In an uncombined state, it occurs chiefly 
in volcanic countries, particularly in Sicily, Italy, and Iceland, 
where it is found native, but it may sometimes be observed in 
the form of thin pellicles on the surface of stagnant waters, or 
of mineral springs, which are naturally charged with sulphur- 
ous vapors. In this state, it is not known materially to influ* 
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ence the natural vegetation of any part of the globe. It has 
been employed, however, with some advantage in Germany, as 
a top-dressing, for clover and other crops, to which gypa am is 
general ly«applied. 

Sulphur is pre^nt in combination with numerous metals 
throughout the mineral kingdom, and is found in all vegetables 
containing albumen, casein, and other analogous bodies. It 
is insoluble in water, and at 300^ F., it takes fire in the open 
air, and burns with a pale-blue flame. At 600° F., it is con« 
verted into vapor, which may be condensed in close vessels, 
unchanged, foilfting the flowers of sulphur of commerce 

TBAP BOCKS. 

Of tra^rocks, there are several varieties, the most important 
of which are distinguished by the names of "greenstone," 
•* serpentine," and " b.asalt.*' 

Greenstones consist of a mixture more or less intimate of 
fe\dspar and hofnblehde, or feldspar and augite. They are dis- 
tinguished from* the granites by the absence of mica and 
quartz, and by the presence of the hornblende or augite, often 
in equal, and not unfrequently in greater quantity than the 
feldspar. 

According to the analysis of a sample as given in the ** Natu- 
ral History of the State of New York," it contains of 

Silica, 57.25 

Alnmioa, ..SS.SO 

Lime, ^.... 3.79 

Magnesia,...*. ? 

Soda, aao 

Iron and manganese, , 3.50 

Water, 3J)0 

100.00 

The composition, however, of greenstones is extremely va 
riable ; but all of them are known to contain alkalies and al 
kaline earths ; and it is owing to this circumstance that green* 
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Stone soils are remarkably fertile, so mucn so tht t they may 
often be employed to increase the fertility of those less fav- 
ored. In the vicinity of Crown Point, Lake Champlain, New 
York, according to Professor Emmons, there is a trap dyke 
which contains 40 to 50 per cent of the phosphates, which, if 
abundant, would well pay for crushing and employing it as a 
manure. 

Augite is a mineral having much resemblance to hornblende, 
and, like it, occurring of various colors. In the trap rocks, it 
is usually of a dark green, approaching to black. It generally 
contains much lime and oxide of iron in the state of silicates. 
The composition of two varieties compared with that of basal- 
tic hornblende is as follows : — 





BiMkaugtte 
from Sweden. 


Augite ttom the 
lava of Vesuvius. 


Basaltic 
hornblende. 


Silica, -. 

Lime, 

Ma^iwia, 


53.36 
33.19 

4.99 
17J8 

0.U9 


50.90 

33.96 

14.43 

6JiS 

5.37 


42.34 
13J24 
13.74 
UJS9 
0.33 
13.93 


Prut-oxide of iron, ...... 

Prot-oxide of manganeee, 
Almniiiii, ..•••.■ 




96.01 


99.91 


97.06 



The predominance of this mineral, (augite,) or of hornblende, 
in the greenstone rocks, must necessarily cause a very material 
difference in the nature of the soils produced from their decay, 
compared with those which are formed from the granitic rocks 
in which feldspar is the predominating mineral ingredient 

Basalt consists of a mixture, in variable proportions, of aug- 
ite, magnetic oxide of iron, and zeolite, with or without feldspar. 
In addition to augite, magnetic iron, and zaolite, many basalts 
contain also a considerable portion of certain varieties of feld- 
spar, especially of one to which the name of ** nepheline ** has 
been given. 

Basalt differs in appearance from greenstone, chiefly by the 
darkness of its color, and by the minuteness of the particles 
of which it is composed, which, in general, cannot be distin- 
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guished by the naked eye. The analysis of a specimen given 
in the ** Natural History of the State of New York," yielded of 

SiUca, 46J50 

Alumina, 16.75 

lime, 9J0 

Magneda, 3.25 

Soda, 2.60 

Iron and manganose, 90.13 

Water, 8:00 

S7.7S 

Serpentine is a greenish-yellow mineral, consisting of silica in 
combination wilh magnesia and a little iron, and occasionally 
a few pounds in the hundred of lime or alumina. The distin- 
guishing ingredient is the magnesia, which generally approaches 
to 40 per cent, of the whole weight of the mineral. Rocks of 
serpentine are generally mixed with magnetic iron ore, and 
with portions of other minerals in greater or less abundance. 
According to Professor Shepard, it consists of 

Silica, 4006 

Magnesia, 41.40 

Water, 15.67 

Pro^xide of iron, 3.70 

99.85 

In New York and a part of New England, however, it would 
appear that the serpentine exists under different conditions. 
Thus, in St. Lawrence, Jefferson, Essex, and Warren counties, 
New York, it is intermixed with lime, which disintegrates more 
rapidly than the serpentine. The soil, therefore, must contain 
a suflScient quantity of lime. However this may be, there is 
always a luxuriant growth of vegetation about the beds of this 
mineral. The serpentine hills of New Englan I are not so pro- 
ductive, however, as those of New York. 

From what has been stated in the forgoing remarks, it will 
be perceived how exactly the study of the composition of the 
different varieties of the trap rocks explains the observed diC- 
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ferences in the qutility of the soils derived from them. When 
the minerals they contain abound in lime, the soils they yield 
are fertile ; when they predominate and lime is wanting, the 
soils are inferior, sometimes scarcely capable of cultivation. 
The granites, it has been shown, abound in potash ; and, with 
the exception of the Syenites, they rarely contain lime, and 
their soils are generally poor. Let them be mixed with the 
trap soils, and they are enriched. This would seem fairly and 
clearly to imply that the fertility of the one is mainly due to 
the presence of lime, and the barrenness of the other to the 
absence of this earth. 

Zeolite is a term applied to a great number of minerals which 
occur in the basalts, and often intermixed with the greenstone 
rocks. They differ from feldspar in their greater solubility in 
acids, and by generally containing lime, where the latter con- 
tains potash or soda. 

It may be stated, indeed, as the most important agricultural 
distinction, between the granitic and the true trap rocks, that 
the latter abound in lime, while in the former, it is often entirely 
absent. If, in a greenstone, only one fourth of its weight con- 
sist of augite, every 20 tons of the rock may contain one ton 
of lime. If in a basalt, the augite and zeolite amount to only 
two thirds of its weight, every nine tons may contain a ton of 
lime. The practical farmer cannot fail to conclude that a soil 
formed from such rocks must possess very different agricul- 
tural capabilities from the soils already described as being 
formed frtf m the decomposition of the granites. 
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BABE OF TBBES AND SKBXJBB. 

nnilE rii)d, or covering, of the woody parts of a tree, common* 
ly called the ** bark," is composed of three distinct layers. The 
epidermis^ or outermost layer, in some trees, like the plum, cher- 
ry, birch, &c., is a thin, tough, membrane, when young, but 
gradually becomes thicker and rougher as the tree advances in 
age. That of the oak or hemlock spruce is coarser in its tex- 
ture, and cracks as the tree grows older, while a new epidermis 
is forming, giving it a rough or ragged surface, and is finally 
pushed oif to decay. The middle layer is called the paren- 
chymoy and is usually comparatively tender, succulent, and of a 
dark-green color. The inner or cortical layer, sometimes called 
the Ztigr, consists of thin membranes encircling each other, which 
seem to increase with the age of the tree. It is generally known 
by its light color, great flexibility, toughness, and durability. 
In it§ structure, it consists of long, minute tubes, through which 
the juices, or generative sap, descend, from whence all the 
woody parts of the tree originate as they are received from the 
leaves. 

The miaale layer of the bark, in its interstices, contains nu- 
merous cells, which are filled with juices or other matter, vary- 
ing in their qualities, some, as in the oak, remarkable for their 
astringency, while others abound in tannin, resin, mucilage, 
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essential oils, and alkaline or other earthy salts. Hence, the 
difference in the chemical constituents of the bark of different 
species of trees, which not only vary with the season of the 
year and their age, but in the different parts of the same tree. 

As the chief source of bark, to be applied as manure, is the 
refuse of our tanneries, I give below an analysis of the ash of 
hemlock spruce, (Abies canadensis^ the kind most in use in this 
country, as published in the ** Natural History of the State of 
New York," which will very nearly show the composition of 
those of the bark of other trees employed for tho purpose : — 

Bwk of tnmk. Bark •/ t«yv. 

Potash, 8.86 L58 

Soda, , 3.47 1.33 

C%lorid6 of sodium, 0.09 0.99 

Sulphuric acid, 3.48 4.4? 

Carbonic acid, 24:33 24.00 

Lime, 31.48 ZIM 

Maguesia, 0.01 0.30 

Phosphate of per-oxide of iron, 1.49 1.55 

Phosphate of lime,. 10.45 18.87 

Phosphate of magnesia, 5.17 Ij28 

Organic matter, 3.48 4.10 

Insoluble siUca, 13.40 0.40 

Coal, 152 a48 



106.87 90.40 

It is obvious from the above analysis that a large supply of 
inorganic matter, essential to the growth of plants, may be sup- 
plied from refuse tan bark. Although it requires a long time 
to undergo decomposition or putrefaction, it certainly might be 
mixed with farmyard manure, at the rate of 1 bushel of tan to 
4 of dung, with considerable advantage. Mr. Robert Bryson, 
of Virginia, has been experimenting for several years upon 
this substance with the view of rendering it available as a 
manure. The plan which he adopts is, to cover a flat surface 
of ground with the exhausted bark to a depth of 1 or 2 feet 
Over this, he spreads a layer 2 or 3 inches thick of quicklime, 
and over this again t stratum of tan, and so on, alternately, 
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layers of lime and bark, until the pile is completed. He then 
lets the compost^ thus prepared, remain for two years, at the 
end of which time, ho finds himself in possession of a bed of 
most valuable manure. Its effects upon the land, it is stated, 
can hardly be surpassed, either for the richness of its product 
or the durability of its fertility. If a layer of powdered char- 
coal or plaster, (gypsum,) were spread over the top of the pile, 
1 or 2 inches thick, it would doubtless retain a large share of 
the ammonia and other fertilising gases as they escape from 
the decomposing mass, and increase thereby the value of the 
manure. 

Spent tan bark, in a half-putrefied or even fresh state, when 
applied as a top-dressing to grass lands, is attended with excel- 
lent results ; and in cases where transportation is an objection, 
even its ashes or charcoal, would be valuable to the farmer 
from the quantity of earthy carbonates and phosphates they 
contain. When spread on a light soil, between the rows of 
strawberry plants, about an inch thick, it not only keeps the 
ground moist and the fruit clean, but checks the growth of 
weeds, and appears to be the material, above all others, in which 
this plant most delights. Doubtless from this hint, it might be 
applied to other plants with favorable results. 

OHAROOAL OF WOOD AND OTHBH VEaSTABLB MATTBR. 

Wood charcoal is a well-known black, brittle substance, ob- 
tained by the calcination of the trunks, roots, or branches of 
trees in a place excluded from the free access of atmospheric 
air, which otherwise would cause it entirely to consume. 
When heated in the air, it burns with but little flame, and, 
with the exception of the ash which is lef\, it entirely disap- 
pears. By this process of burning, it is converted into a kind 
of air, known among chemists by the name of carbonic acid, 
which ascends as it is formed, and mingles with the atmos- 
phere; but when burned in a close apartment, accumulates on 

the floor, by its greater weight, forming a den^e stratum, of • 

8 



170 VEGETABLE MANURES 

depth in proportion to the quantity produced. Charcoal is in* 
soluble in water, destroys the oder, color, and taste of many 
substances ; and hence, its use in the arts in the purification 
of tainted meats and putrid waters. It also separates from 
water any decayed animal matters or coloring substances 
which it may hold in solution. Hence, its use in filters for 
purifying and sweetening impure river or spring waters, or for 
clarifying syrups and oils. In or upon the soil, charcoal, for 
a time, will act in the same manner, will absorb from the air 
moisture and gaseous substances, and from the rain and flowing 
waters, organised matters of various kinds, any of which it 
will be in a condition to yield ^ the plants that grow around 
it, when they are such as are likely to contribute to iheir 
growth. 

The following exhibits the number of volumes of the differ- 
ent gases which were absorbed in the course of 24 hours, by 
one volume of charcoal, in the experiments of M. de Saus- 
sure : — 

Amraoniacal gas, 90.00 

Muriatic acid gas, 85.00 

Sulphurous acid, 6Sj00 

Sulphureted hydrogen, 55.00 

Nitrous oxide, 40 JW 

Carbonic acid gas, 35.00 

Bi-carbureted hydrc^n, 3&00 

Oarbooic oxide, 8.43 

Oxygen gas, 9i25 

Nitrogen, 7.50 

Carbureted hydiogen, 5.00 

Hydrogengas, 1.75 

Charcoal has the property also of absorbing disagreeable 
odors in a very remarkable manner. Hence, animal food keeps 
longer sweet when placed in contact with it; hence, also, veg- 
etable substances, containing much water, such as potatoes, are 
more completely preserved by the aid of a quantity of char- 
coal. It exhibits, also, the still more singular property of ex- 
tracting from water a portion of the saline substances it may 
happen to hold in solution, and thus al )wing it to escape in a 
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less impure form. The decayed, (half-carbonised.) roots of 
grass, which have been long subjected to irrigation, may act in 
one or all of these ways on the more or less impure water by 
which they are irrigated ; and thus gradually arrest and col- 
lect the materals whi jh are fitted to promote the growth of the 
coming crop. 

In or near large cities, charcoal is made of green wood, by 
distilling it in close iron vessels for the purpose of collecting a 
strong vinegar, (pyroligneous acid,) which is thrown off by the 
calcination. A fine charcoal remains in the vessels, and is 
thus obtained for commercial use. On the farm and in the 
forest, the production of charcoal must be done on a cheaper 
and more extensive scale. It is usually prepared by cutting 
pieces of wood, from 1 inch to 6 inches in diameter, in lengths 
varying from 2 to 4 feet, forming them into a conical pile, and 
covering them with turf, clay, or loam,«to exclude the air, leaving 
only two or three small holes at the bottom of the pile for light- 
ing the wood, and a few others still smaller at the top, to admit 
the escape of the smoke. The wood is now kindled, and the 
combustion slowly allowed to proceed for eight or ten days, 
more or less, until the volatile matter of the wood is driven off, 
when the air holes are stopped up with earth or clay, in order 
to arrest the further combustion of the pile. The whole is then 
allowed to remain until the fire goes out, after which, the 
heap is broken up, and the charcoal raked out and assorted for 
sale or use. In cases of very high winds occurring during the 
carbonisation of the wood, the air holes at the windward ave 
closed with earth or clay, to prevent the too rapid burning of 
the mass; but in the process of carbonisation, however, care 
should be taken to let the vapors freely t scape, especially to- 
wards the end of the operation ; for when the carbonic acid gas 
is re-absorbed, it greatly impairs the combustibility of the coal, 
and also renders it less fit for agricultural purposes. 

Charcoal varies in its qualities, according to the nature of the 
substances from which it is prepared. That made from the dry 
wood of the trees of this country roost commonly employed 
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for the purpose, yields the following per-centage, by weight, and 
the number of pounds of dry coals in a heaped Winchester 
bushel, respectively : — 

Ter cent. Pounds per btukd- 

Pitch pine, (Pmm iv<<(a«) 8A.76 U.4» 

ShelHwrk hickory, ((^ryao/te,) SBw23 3%fl9 

White aati, (f^azinus ameriauuLy) 25.74 S8.78 

American chestnut, {Castanea awLericana^S&St^ 19.^4 

Pignai hickory, (Ciirya^renM,) 25iEI 33.53 

Jen^ pine, <Ptiuw MMpif,) 94.8B 90^ 

White eifli,(C7/»iMaiii«rMma,) .^4^ 18.79 

White pine, (PiniM «Cr06iM,) 24,35 15.43 

Sbort^eared yellow pine, iPinua m»ti»0 • • 'SS-^S 17ii8 

Thick ebelHMrk hickory, <auTaMlMte,).83J» 98.7B 

e§aaatnB,iLMtrMM snMitfrasy) 33^ S3r47 

Black walnut, {Juglana nigra,) 23^ l&OO 

Bed oak, ( Quercus rubrtL,) 23.43 31.05 

TinoaktCquertuspaluttrU,) 33.23 23J4 

Tulip tree, ilAHodendrom tulipi/eroj) 21^1 30.15 

Wild cherry, {Ceratut virginentu^) 31.70 31.03 

White oak, {Quereua alboy) 21.63 31.10 

Big Uurel, (Magnolia grandifUtra,) 21J» 31.36 

Sugar maple, {Jlcor oaeckarhMm,) 81.43 33.68 

Dog wood , (Comut Jlorida^) 31 .00 28.94 

Bed-flowered maple, iAeer rubrum,) 90.64 19.47 

Sweet gam, (Liquidambar otyracijlua^ . ... 19.60 31.73 

White beech, iFagus oflvestrioy) 19.63 27.26 

Black birch, (Bete/a ^«iUa,) 19.40 5E3JS3 

vniitehlrch, (Betulapopnlifoliai) 19.00 19.15 

Iron wood, (^Carpinu* amoricanoy) 19.00 S3J94 

As charcoal is one of the most undecomposable substances in 
organic nature, it may be kept for centuries without change, 
and, therefore, is not very subject to decay. The only materials 
that it will yield to plants are certain salts it contains, amongst 
which is the silicate of potash. It is known, however, to pos- 
sess the power of absorbing gases within its pores, particularly 
ammonia and carbonic acid. And it is in virtue of this power, 
in a degree, that the rootlets of plants are supplied by charcoal, 
precisely as in the case of humus, with an atmosphere about 
them of carbonic acii, which is renewed again as quickly as it 
is abstracted. 
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Charcoal may be aoi lied with advantage, in the powdered 
state, in the form of a top-dressing. About 40 bushels to the 
tcre, sown over grass lands, or among young plants, as tirnips, 

has been found, will produce an increased yield. The suc- 
cess, however, will depend upon the state of fertility of the 
soil and its wants. Wherever an increased supply of ammo- 
nia, escaping from the air, the earth, or from any putrescent 
matter, is desirable to be caught and retained, charcoal will 
always do good. The fresh-burnt article, also, contains much 
saline matter, as, stated above, that will be dissolved by rainsi 
dews, or melted snows, and contribute to the enrichment of the 
soil. 

The best, and perhaps the only advisable mode of using char- 
coal is, to compost the powder with night soil, urine, blood, and 
other putrescent bodies, either liquid or solid. By this method, 
it tends to absorb or dry up these fluids, and retain the ammo- 
nia formed during their decomposition or decay. Such com- 
posts, when added to the soil, retain the virtue of these bodies 
much longer than when they are used alone. Besides its ab- 
sorbent action, this fertiliser will loosen tough soils, and in- 
crease their warmth by its black color, in consequence of an 
augmented absorption of the rays of the sun. It also adds 
to the tilth of stiff, clayey soils, by rendering them warmer, 
more open, and dry. 

It has further been shown by numerous gardeners, that char- 
coal powder, kept moist with rain water, furnishes a good me- 
dium, or soil, for growing many flowers, and is capable of sus- 
taining vigorous vegetation, and that slips, when planted in it, 
readily take root. 

The question is often asked by the farmer, " Where am I to 
get so much charcoal without a greater expense than will prove 
profitable to my land and crops V* In most parts of the United 
States, perhaps with the exception of the prairies, it can be 
economically obtained from one or other of the following 
sources, namely, by burning in ordinary " coal pits ;" from old 
**coal hearths;" from coal yards, or where charcoal has been 
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■tored ; from the refuse of various manufactories ; or from rail- 
roads, where the locomotives discharge the cinders of their 
furnaces. 

Again, there has been some difficulty heretofore in reducing 
coarse charcoal to a powdered state. This can easily be done 
by means of a cast-iron bark mill, such as is used by tanners 
in almost every neighborhood throughout the land ; if one of 
these mills cannot be obtained, the coal may be pulverised in 
the old-fashioned bark mill, which can readily be fixed up with 
an old mill stone, turning around a post on a platform made of 
planks or flat stones, and crushed to a powder with the aid of 
a horse. 

Charred PeaL — ^It must be obvious from the preceding r^ 
marks, that peat, which is little else than an accumulation of 
woody fibre, if reduced to charcoal, would be of eminent service 
as an absorbent of blood, urine, night soil, and other feculent 
matter, and consequently would form a valuable manure. Dr. 
Anderson, chemist to the Highland Agricultural Society of Scot- 
land, has lately tried several experiments with peat, both raw 
and reduced to charcoal. He finds that the charcoal is a pow- 
erful deodoriser, (having the power of removing fetid smells 
from water, meats, and manures,) but not an absorber of am- 
monia. The greatest amount of ammonia he found to have been 
taken up by filtering putrid urine through it, was i^th of 1 per 
cent The peat. Itself, when dried at 212° F., was found to ab- 
sorb 2 per cent of ammonia, while still dry to the touch. After 
exposure to the air in a thin layer, for 16 days, it retained li per 
cent This shows the invaluable properties of the article un- 
charred ; and if the results of that chemist are correct, we must 
give up the use of peat charcoal, as an absorbent of ammonia, 
and employ it only as a deodoriser. In the preparation of this 
material, however, I shall limit my remarks to that ** rough- 
and-ready " mode of management, which is most likely to suit 
the individual farmer ; but where any one may possess a peat 
meadow from which he might derive an annual income from 
the sale of the article after it is cha* red, and where extreme* 
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economy in the cost of its production is of moment, :ther and 
very superior methods of burning it might be pointed out, as 
practised in Great Britain, Ireland, and France by means of 
kilns. The method, therefore, to which I shall confine my re- 
marks, is as follows : — 

After having collected a sufficient supply of dried peat, a 
quantity is first thrown over a small heap of bru^h or other 
dry fuel, with an aperture left on the windward side for fighting 
the fire. As soon as the heap is ignited, and the fire gets good 
hold, more peat is laid on, and is continued to be supplied at 
regular intervals. In tending the heaps, the fire must never be 
allowed to make its appearance on the outside, but must be 
sufficiently covered to prevent the free access of the air to the 
combustion which is gradually going on. However, if too large 
a quantity be laid on at once, there will be some danger of 
putting out the fire ; more particularly when the peat is moist 
or wet, or the fire but recently lighted. The fire should not 
continue burning many days; for if it does, the heat will accu- 
mulate from the peat with which it is supplied, so that there 
will be great difficulty in extinguishing the fire in proper time. 
Before putting out the fire, a quantity of the dust, or fine peat, 
from which the large pieces have been sifted, or screened, may 
be laid over the heap, by means of which, all the peat that 
has been put on previously becomes charred, the fire being 
prevented by the dust from breaking out at the surface. 

The heap is next pulled down by means of large iron rakes 
or hooks, and a sufficient quantity of water thrown on the fire 
to extinguish it altogether. If there be much difficulty in put- 
ting out the fire, the heap may be turned over, and water ap- 
plied, as the process of turning proceeds. There is no use in 
throwing a few buckets of water over the heap, and then allow- 
ing the fire to smoulder underneath ; tor though >the outside 
may have the appearance of being charred, the fire will con- 
tinue to burn in the interior, without giving off much smoke 
till it breaks out on the surface, and converts the whole of the 
centre of the heap into ashes. Let it be remembered that peal 
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charcoal is quite as combustible, and rather more so than peat 
itself; so that, when the fire is nearly extinguished on the out» 
side, that which remains within will soon break out again. 
When the fire is completely extinguished, the ashes will have 
a black or charred appearance, quite different from the reddish 
color of the heaps that are allowed to burn out of themselves. 
It is preferable to have two heaps burning at the same time* 
one on^ach side of the drying ground ; for, by adopting this 
plan, the distance for removing the peat will not be so great as 
it would otherwise be by having only one fire. 

At the end of the buniiDg season, all the charred peat may 
be conveyed to a dry, level spot of ground, to be stored awajr 
till wanted for use. It may be piled up in a triangular form, 
resembling the roof a house, and then thatched with straw to 
keep out the wet Should the heap be placed on a wet spot, a 
trench should be dug around it to carry off the water, which 
would otherwise soak into the bottom of the pile. 

Charred peat, as a fertiliser, may be applied to the same pur- 
poses as powdered charcoal, or other charred vegetable mat- 
ter. Mixed with mould during winter, and planted the spring 
following with cucumbers or melons, they grow famously, pro- 
ducing a heavy crop. The vines or tops strike root freely in 
pure charred peat. 

Strawberries grow remarkably well in charred peat mixed 
with the soil. 

Fruit trees and grape vines, manured with this material, are 
much improved by it, as it not only serves as a fertiliser, but is 
also the means of keeping the ground more open or porous ; 
and finer-flavored fruit may be expected. 

PotatoeM manured with charred peat are generally dryer and 
more mealy than those grown by farmyard manure. The foli- 
age and tops are more compact and firm, the tubers cleaner- 
skinned, and freer from the rot. 

In flower gardens, peat charcoal will be found invaluable, 
inducing, as it does, quick growth, but not overluxuriant, and 
consequently plenty of blossoms. 
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For sweetening cesspools, charred peat, finely powdered, will 
be found an excellent deodoriser. One pound of this material 
will require 1} lbs. of water ta saturate it; and hence, its great 
value as an absorber of blood, night soil, and other feculent 
matter. 

Charred Saw Dust, Tan Bank, and Apple Pomace. — These three 
substances being similar in the size and texture of their frag- 
ments, may be treated under the same head. Before attempting 
to char them, they should be made thoroughly dry by spreading 
them in thin layers on the ground, and exposing them several 
days to a hot summer suji. They may then be formed into 
conical heaps of any convenient size, and covered with sods, 
loam, or clay, with one or more holes left at the bottom of the 
windward side for lighting the fire, and a few others still small- 
er at the top, to admit the escape of the smoke. The interior 
of the heap is now kindled by means of a little brush, or other 
dry fuel, and the combustion allowed to proceed slowly until 
the volatile matter is driven off, when the air holes should be 
stopped with earth or clay, in order to arrest the further burn- 
ing of the piles. They may then be allowed to remain until 
cold ; or the heaps may be opened with a large iron rake, the 
fire extinguished with water, and the whole treated and applied 
in the same manner as the charred peat before described. 

Charred Bagasse, — In sugar-growing countries, where the 
planter cannot immediately obtain carbonaceous matter from 
other sources to manure his cane fields, he can procure a sup- 
ply by charring a portion of his bagasse. It should first be 
made thoroughly dry by spreading it in thin layers on the 
ground, exposed several days to a hot sun ; then formed into 
compact, conical heaps, of a convenient size, covered with 
sods, loam, or clay, and afterwards treated in a similar manner 
as the tan bark and saw dust, described above. This will prove 
far more economical than the wasteful practice of burning tho 
trash and dissipating all its carbonaceous parts to the air by 
combustion, merely for the sake of the small proportion of al< 

kaline salts contained in the ash. 

8* 
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Charred Weeit, — ^As regards the charring of farm weeds, it 
may not always be convenient to remove them from the field 
where they grow. Therefore, in cases where this process is 
desirable, and will prove beneficial, the most economical meth- 
od of disposing of the weeds is to char them on the spot They 
should first be thoroughly dried, and then formed into large, 
compact conical heaps, covered with sods, loam, or clay, and 
treated in every other respect like the charring of tan bark, 
saw dust, or apple pomace, as described in the preceding para^ 
graphs. 

Paring and Burning, — ^It is obvious, that, in all cases, the 
process of burning must waste a certain quantity of vegetable 
matter, and can only be profitable where an excess of this 
matter renders the soil too rank. It must be of eminent service, 
also, in reducing to charcoal, or wood ashes, a great accumla- 
tion of woody fibre already overrunning the land ; for woody 
matter, in general, is very slowly reduced to a state of humus, 
or vegetable mould, if left to the process of natural decay ; nor 
is it very rapidly decomposed by caustic lime or other solvents 
artificially applied. 

Although paring and burning has been much recommended 
by many persons, still it requires great limitations and restric- 
tions. In some cases, it may be proper, while in the hands of 
the unskilful, it may be attended with the most pernicious con 
sequences. Mossy and peaty soils, or those covered with 
rushes or a sward of coarse, unprofitable herbage, and contain- 
ing a superabundance of vegetable matter, with due precaution^ 
may be subjected to this process with beneficial effects. It 
may likewise be attended with advantage to strong clayey 
soils, from the effect that burned or half-burned clay has in 
rendering such soils more open and less tenacious ; in which 
cases, the benefit arising from the change in the mechanical ar- 
rangement of the tilth would probably more than compensate 
for the dissipation of the volatile matter of tbe avvard. It 
would prove more economical, however, when thn f-ral requires 
to be reniered more open, to calcine the clay m kilns, and 
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afterwards spread it on the ground either ly itself or mixed 
with lime. 

The cases in which burning proves positively injurious are 
those of sandy, dry, flinty soils, containing little animal or veg- 
etable remains ; for it decomposes those constituents which are 
already below the minimum proportion, and on the presence 
of which, in a limited degree, the productiveness of a soil 
depends. 

The most speedy way of bringing under tillage a pasture or 
meadow, overrun with rushes, is, first to drain it, and then pare 
off the grassy and fibrous parts of the thick turf with a hoe or 
some other appropriate implement, dry it by means of the sun, 
and char it precisely after the manner recommended for peat, 
on a preceding page. When burned, the heaps may be spread, 
as a top-dressing on the same ground from which the material 
was pared ; the field may then be sown with grass seed or 
some other suitable crop, and treated the usual way. 

Burning without fire is a method by which quicklime is sub- 
stituted in its stead. The lime, which must be in its most 
caustic state, fresh from the kiln, and obtained from the best 
limestone, is laid upon the vegetable surface to be consumed ; 
and, before it is weakened by exposure to the air, water is 
sprinkled over it, just in sufficient quantity to put it powerfully 
into action. This fierce compound will not only consume the 
vegetable covering, but will also affect the clay, or other upper 
stratum, in a similar manner as if it had been in contact with 
fire. This supersedes the trouble which attends burning ; and 
in respect to poor soils that would be improved by the two dis- 
tinct operations of ^ burning " and ^ liming" by the common 
mode, it would doubtless bring them on a par with those of 
superior quality. 

COTTON KBFX7SE. 

Farmers residing in the vicinity of cotton manufactories can 
obtain, without much cost, considerable quantities of rejected 
cotton, and the waste from the mills, which, from the following 
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analysis of Ae ash of the fihre, or staple, by Professor Shep- 
ard, we are led to suppose would be valuable .n forming com- 
posts, or might be applied directly to the soil as a manure:— 

Lime and magiieria> 30^1 

PbUMh and (RodaT) SUV 

Pboaphortc acid, 1830 

Bnlphorio add, ISSt 

619S 

The fibre yielded but about 1 per cent of ash ; consequently, 
the principal part of the remainder consisted of about equal 
weights of water and carbon, the latter being one of the chief 
ingredients of all plants. 

OOTTOH SEED. 

The seeds of cotton abound in a mild oil, and are accounted 
very nutritious after the oil is expressed. A bushel of seeds 
weighs 30 lbs., and yields 2} quarts of oil and 12i lbs. of fine 
meal. The oil cake is very brittle, and breaks down much 
more readily than linseed oil cake. Moistened with water, it 
appears to be much less mucilaginous than that substance. Its 
taste is not unpleasant, and it is stated that it can be employed 
with success in fattening stock. 

According to an anlysis of cotton seed made by the authority 
last quoted above, 100 parts of the ash contained of 

Ldme and nagiieila, HlTO 

PMaahandCaoda?) 18.40 

Fhoaphorlc add, 4S.35 

Solpbaiic acid, 1.16 

sm 

Dr. Anderson, of Scotland, in the following analysis of cotton- 
seed oil cake, pursued the method usually employed for linseed 
cake, simply determining those constituents upon which its 
feeding value is believed to depend, which were as follows :— 

Water, IU» 

dl, S.08 

Sugar, 10.70 

Albmninoua eompoanda, (nitrogen,) IMLflO 



YEaETABLE HAKITRES. 181 

The cake yielded 6^ths per cent, of ash. which contained of 

Silica, 132 

Phosphates, 8.10 

Excess of phosphoric acid, 0.15 

It would appear from the above imformation, that the pro. 
duction of this Cake is of considerable importance to the south- 
ern planter, not only on account of its feeding properties, but 
its value as a manure. In cases where the seod is not em- 
ployed for expressing the oil, it should be carefully saved and 
applied broadcast to the land, at the rate of 60 to 100 bushels 
to the acre ,* or it may be plowed under in the course of the 
winter, where it will rot before spring ; or it may be thrown 
into heaps, and allowed to heat ; and after the vitality is de- 
stroyed, it may be plowed or drilled in, or thrown between the 
hills of cotton or corn, and covered with the plow or hoe. 

FLAX SHI7ES AND LEAVES. 

As m all other crops, in the ordinary course of practice, one 
or more portions of flax is returned to the soil in manure, whilst 
others go off permanently to market or are disposed of some 
other way. While the flax plants are approaching maturity, 
the greater part of the leaves fall off, and are left on the field 
to manure the land. At a convenient time, the grower sepa- 
rates the seed from the straw by *• rippling," or beating it 
Prom the seed, the capsule, or husk, is separated by winnow- 
ing, and is principally used for feeding cattle and making oil; 
the husks are employed for feeding stock in a similar manner 
as hay. But the straw of flax is destined to a more important 
purpose. After the separation of the seeds, the stalks are 
usually steeped, or soaked, for a certain length of time in 
water, a species of fermentation takes place, and the woody 
matter of the straw becomes rotten, and is easily detached 
from the fibre. At this stage of the process, the stalks are re- 
moved from the water, and spread upon the grass to bleach. 
Subsequently, by the operation of " breaking," ** scutching," or 
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** swingling," the woody matter is se|Murated fixMn t le fibre, tlM 
all-important part of the plant, and is conyerted into small 
fragments called •* boon," or ** shives." 

In the process of steeping, a large proportion of the nitro- 
genous and saline compounds are dissolved, the prepared flax, 
consisting of only about 20 per cent of ligneous matter ; the 
fluid, therefore, in which the flax is steeped, as well as the 
shives, should be preserved and used as manure. From care- 
ful analysis in England, 100 parts of fine flax stalks before 
steeping, contained S^^^ths parts of ash, while 100 parts of the 
same flax, after steeping, contained only -nrr^^^ ^^ ^ P^' <^°^ 
of ash. 

The following table exhibits the composition of these ashes 
•—the third column indicating the amount of mineral matter 
separated in the water employed for steeping : — 



Gompoflltlon.. . . 

Snica, 

Pho«phoric acid,... 
Bulpnoric acid,.. . . . 

CurboDic acid,. 

Lime, 

Per-oxide of iron,. . 

Potash, 

Soda, 

Chloride (tf aodioin. 

Total,.... 



In 4,480 Iba., 


In 3,090 lbs., 


Diaaotred in 


nnsleeped. 


steeped. 


the water. 


1140 


447 


643 


IIM 


i&& 


943 


Asn 


443 


S3.00 


539 


17,71 


31.01 


13.77 


1744 


OwlS 


0.79 


549 


&U 


1.66 


6.45 


31.55 


040 


3145 


5.39 


ass 


4.41 


13.50 




1340 


140JS 


»J» 1 


117.03 



By an examination of the ingredients of the flax straw, be« 
fore steeping, according to the above analysis, and the constit- 
uents of a portion of the same after undergoing that process, 
a difference, or loss, will be discovered of about |ths of the 
whole mineral ingredients, a loss consisting principally, as it 
naturally would, of the soluble and most important constitu* 
ents. Nearly all the potash, mf^nesia, and phosphoric acid 
have disappeared, whilst what is left, is little else than carbon- 
ate of lime, with a small proportion of silica and oxide of iron. 
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Prom recent discoveries in the preparation of fax by M. 
Chevalier Claussen, it has been ascertained that, not only are 
the present modes of steeping inconvenient and unnecessary, 
but they are highly injurious, as they impart dark colors to the 
fibre, and give it an inequality of strength, which, in the subse- 
quent stages of manufacture and bleaching, are difficult to 
overcome. Therefore, every possible effort should be made for 
the introduction of such modifications of the process as will 
allow something to be returned to the soil, in some form or 
other, as a manure. 

aBBEir MANX7RES. 

Green manuring, or the plowing under of green crops in their 
living state, attrac^ted the early attention of civilised man, and 
has been practised more or less from the time of Xenophon, 
who wrote about 400 years before the commencement of our 
era. He recommended green plants to be plowed into the soil, 
and even that crops should be cultivated for that purpose ; for 
these* he says, "enrich the earth as much as dung." The 
lupin is named as an excellent manure by most of the early 
writers on agriculture, and is cultivated at the presei^day iu 
Spain, Italy, Tuscany, and the south of France for the purpose 
of being plowed into the soil. 

The plowing under of green crops is directly opposed to 
burning peat, or turf, in regard to intention and effect, and is 
particularly serviceable where the basis of vegetable mould is 
to be increased. The soil, manured I y them, receives all the 
vegetable food contained in the seed sown, the quantity of 
which, in peas and buckwheat is not very inconsiderable. 
Some plants employed for this purpose, as peas, turnips, clover, 
&c., push down their roots into the soil far below the reach of 
the ordinary plow, and whatever nutriment they find there, they 
suck up and bring to the surface, in the form of green manure, 
aiid administer it lo the growth of other plants, as wheat, 
barley, oats, and rye; the principle being to enrich the soil by 
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setting a quick-growing plant to draw organic matter from the 
air, and inorganic from the subsoil, and then plowing it in. 
When the green crops are turned into the soil, besides enrich- 
ing its staple with fertilising matter, they promote the fermen- 
tation and decomposition of woody (ibre buried near the sur- 
face, which is a useless incumbrance in an undecayed state, so 
far as any immediate effect is concerned. In general, they 
should be plowed under, if possible, when in flowa:, or at the 
time when the flower is opening ; for, in this stage of growth, 
they contain the largest quantity of soluble matter. 

For poor, light and sandy soils, these gnpn manures do well ; 
and also for poor clays, which, however, are much improved 
by having the subsoil burnt, or rather charred, with peat, spent 
tan bark, saw dust, apple pomace, or any other cheap fueL 
And as green vegetable matters ferment, or sour, when under- 
going decomposition, the land should be limed just before or 
soon after plowing under the plants. 

The vegetables grown for this purpose should possess the fol- 
lowing properties in order to be cultivated with economy, and 
attain the desired end : — 1st, They should flourish on poor soils ; 
2d, should require but little labor of cultivation ; 3d, have cheap 
seed ;^th, be of quick and sure growth ; 6th, stand all weath- 
ers and vermin ; 6th, run their roots deep ; 7th, bring up such 
inorganic matter from the subsoil as the succeeding crops re- 
quire ; 8th, should smother weeds ; and 9th, they should pro- 
duce a large quantity of herbage, that will readily decay in 
the soil. 

The plants best known for the above purposes, may be de- 
scribed and compared as follows : — 

Jerusalem Artichoke, — The Jerusalem artichoke, (HeOarukus 
tuberosiLSi) is one of the plants found by Boussingault to draw 
its nitrogen almost entirely from the air. Hence, k is recom- 
mended as an ameliorating crop, when plowed under before 
the tubers are formed. 

This plant may be propagated in most parts of the United 
States by sets from the roots, and will grow in any soil moder- 
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ately moist, especially such as are sandy and light The sets 
should be planted in early spring, and may be cultivated in a 
similar maimer as the common potato. As it rather prefers 
shade to open culture, it thrives well in orchards ; and instead 
of exhausting the land, it is stated that it^will produce abun- 
dantly for 10 or more years in succession, without manure, even 
upon poor soils. It has further been stated, that it does not re- 
quire much tilling after it has once been planted ; for it is only 
necessary to draw the tops out of the ground, when ripe, the 
remaining roots being sufficient to produce the next year's crop, 
without resetting ; and thus they continue from year to year, 
until they die of old age. All these properties seem to render 
this plant suitable for orchards ; the pulling up of the tops 
opens the ground, while the avoidance of digging, after once 
set, will spare the roots of the trees many a wound from the 
plow or hoe. 

Bokhara Clover. — ^The celebrated Bokhara or tree clover, 
{MelUotus leucaruha major,) is a biennial herbaceous plant of 
very striking appearance, 6 to 12 feet high, covered with spikes 
of white pea-like blossoms, resembling those of some kinds of 
clover, which also shed a sweet perfume. Nature increases the 
woody fibre of this plant for support as it elongates its gigan- 
tic stem. If, however, it is cut at a height of 2 or 3 feet, it will 
be found nearly as succulent as the common red clover. 

Mr. Robert Arthur, of Edinburgh, states that no plant what- 
ever, within his knowledge, will produce so much weight of 
vegetable matter in an equal space and time ; and were it only 
for its production, as a fertiliser, it is a boon to the agricultural 
world. In the economical formation of manure, he suggests 
that it might be liberally supplied with other food during the 
summer, to young cattle and pigs, in an open yard, profusely 
bedded over witii layers of turf, peat, earth, ferns, straw, weeds, 
&c., and thereby save much outlay in the purchase of other 
manures. 

The seed of this clover may be sown in early spring, in 
drills, 18 inches asunder, in any part of the United States south 
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of Penusyhania. The plants should be kept free from weeds 
when young, by scraping them out with a hoe. The crops may 
be cut four or five times in the course of a season, as fodder for 
soiling, or for the purpose of being converted into manure. 

Borage (Borago officinalis). — This is a well-known plant in 
gardens, growing to a height of about 2 feet, with round, thick, 
juicy stalks, prickly to the touch, large, broad, wrinkled, hairy 
leaves, and bright-blue flowers, which open from June till late 
in autumn. It is much used as a fallow crop in Germany, and, 
according to Lampadius, it draws from the air ten times as 
much nitrogen and other organic matter as it does from the 
soil ; and hence is admirably adapted for enriching the land on 
which it grows. 

Buckwheat (Polygonum fagopyrum). — This well-known plant 
stands high in the scale of green manures, as two crops may 
be raised on the same ground in a year, with little labor in its 
culture, and but a small outlay for seed. Its roots, however, do 
not run very deep into the soil. Its ash sometimes abounds in 
salts of potash and of lime, nitrogen and phosphoric acid be- 
ing the most valuable ingredients with which they are com- 
bined. 

Buckwheat is usually sown on light, silicious and calcareous 
soils, but it will grow well on lands that are either stony or 
poor. The yield commonly ranges from 2 to 4 tons of stalks 
and leaves to an acre, and from 20 to 40 bushels of seed. It 
may be sown in the spring soon after the disappearance of 
frost, for a summer crop ; or immediately after the harvesting 
of wheat, oats, or rye, or still later, for a crop in the fall. The 
period of growth is usually about two months. For a fallow 
crop, from H to 2 bushels of seed may be sown to an acre, 
which should be lightly harrowed in. The plant is very lux- 
uriant, and predominates over most weeds. As soon as the 
blossoms begin to appear, it is ready to bury in the soil. This 
is done first by passing a roller »ver the field, and following 
immediately after with the plow ; or it may be mown half way 
up the stalks, and then plowed under with the stubble. 
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If the land is intended for turnips, and the buckwheat is plow* 
ed under in the fullness of its sap, it will become rotten, or de- 
composed, in about 10 days. The ground may then be plowed 
again, followed by the harrow, with a light dressing of guano, 
and then sown with the turnip seed, and afterwards rolled. 

But if the land be intended for wheat, the ground may lie 
two or three weeks after the buckwheat is plowed in, or until 
the grass or weeds begin to start; then plow the ground a 
second time, and sow the wheat the usual way ; or, if the 
weather is favorable, and the season far advanced, the wheat 
may be sown directly after turning under the green crop. 

Red Clover, — The common broad-leaved clover, {Trifolium 
praiense,) from its hardihood and adaptation to nearly all kinds 
of soil ; its certam and rapid growth ; abundant y4|d ; cheap- 
ness of seed, quick decay, when incorparated with the soil ; and 
the great depth to which its roots penetrate the earth, is re- 
garded, in the United States, as one of the best of fallow crops. 
Under favQrable circumstances, it will yield from 4 to 8 tons 
of green herbage per acre, in the coarse of a season ; and its 
roots, which sometimes run into the soil to a depth of 2 or S 
feet, are nearly equal in bulk to half the stalks and leaves. 

PereenL 

Stalk, 5&13 

Leaves, S2.13 

BkMsoms, 18.76 

loaoo 



Water, 

Dry matter, 

Adi, >. 

Aah calculated dry, .... 



In the 
Btalk. 



80.88 

18.06 

1.00 

5J87 



luorganic matter, (ton,) 131.04 Iba. 



In the 


In the 


In the 


leaves. 


bloaaoma. 


whole plant 


73.56 


79.06 


77.83 


23J6 


19.57 


20.40 


S.88 


1.37 


1.77 


12.23 


7J» 


8.67 


273.72 lbs. 


— - 


193.76 lbs. 



A specimen of clover, 2 feet high, gathered when in blossom, 
at Albany, by Professor Emmons, on the 10th of June, yielded 
in 100 parts, as indicated in the above table. 



The foUowing analyses of the aali of red-clover hay, by 
Profestor Way, are given in the Journal of the Royal Agricul- 
tural Society of England, one specimen grown on silicious 
sand, and the other on clay : — 



mOe^ 4iB 



BatfUmhcudd, SJl 4.46 

Ovbonie acid, 1293 



1L91 1053 

FerHndttooriroo, 098 OSS 

Potarii, ia44 UJS 

Soda,. 8.71 

G^ride or lodiam, 4.13 058 

cKride or polaMiaai, &09 



From the above analyses, it will be seen that the ingredi- 
ents of this plant, when grown on sand and clay, are, in most 
respects, singularly alike. The greatest discrepancies occur in 
the amount of potash and carbonic acid. The proportion of 
sulphuric acid, however, does not truly represent the total 
amount of sulphur in the plant For, 100 lbs. of the ash of 
dry clover, grown on sand, yielded ItVt^^^ '^^ of sulphur ; and 
100 1 bs. of that grown on clay, yielded 1 iV^ths 1 bs. Hence, fully 
two thirds of the whole sulphur was dissipated in the combus- 
tion, and it is fair to conclude that at least this proportion 
must have existed in the form of sylphate of lime, (gypsum,) 
or in some other condition than sulphuric acid. 

Red clover is extensively cultivated in various parts of the 
United States, not only as a superior forage or hay, but is fre- 
quently turned under in the summer or fall, to enrich the 
ground preparatory to a crop vf wheat, or in the ensuing 
spring for the benefit of one of Indian corn. It is thought by 
some persons that the best time for plowing it in, is the rankest 
and most succulent stage of its growth ; while others maintain, 
from facts founded upon the results of actual experiments, 
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tliat it is best to leave it to the period just preceding the de- 
cline of the flower, when its extractive matter is most abundant. 

Clover is usuall} sown in this country in early spring with 
wheat or other grain, or with winter wheat in the fall. If in- 
tended for a fallow crop, it may be sown in February or March, 
while the ground is still subject to freezing and thawing, in 
order that the seed may gain admission into the soil without har- 
rowing in. The quantity to be sown to an acre may vary from 
10 to 15 lbs. When sown with wheat, if the first season's 
growth be luxuriant after harvesting the grain, the * clover 
may be pastured in the autumn, or suffered to fall and waste on 
the ground, the former being the most economical. The follow- 
ing year, the early crops may be taken off for hay, and the se- 
cond, after partially ripening its seeds, may be plowed in ; and 
thus it carries with it, a full crop of seed for future growth. It 
is usual when wheat is cultivated, to turci in the clover when in 
full flower in July, and allow the ground to remain undisturbed 
till the proper time for sowing the grain ; when it may be cross 
plowed if necessary, or the wheat may sown directly on the 
ground and harrowed in. This system gives alternate crops 
of grain and clover, and with the use of such saline manures, 
as ma)' be necessary to replace those abstracted from the soil, 
it will sustain the greatest fertility. With a slight dressing of 
these, when the land is in good condition, the first crop of clover 
may be taken off, and yet allow a sufficient growth for turning in. 

**It is a common observation of intelligent farmers, that they 
are never at a loss to renovate such lands as will produce even 
a HKKierate crop of clover. Poor clayey lands have been brought 
to a clover-bearing state, by sowing. anr early and late crop of 
oats in the same season, and feeding them off on the ground. 
Poor sandy soils may be made to sustain clover, with theaid 
of manure, ashes, and gypsum, combined with the free use of 
the roller. This object is much facilitated by scattering dry 
straw over the surface, which affords shade, increases the de- 
posit of dew, and j^olongs its effects. Whenever the period 
of clover-producing is attained, the improvement of the soU 
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may be pushed with a rapidity commensoate with the inclina- 
tion and means of the owner.'* — American Farm Book, 

Old Orass. — One of the most common forms of green manur- 
ing, practised in this country, is that of breaking up grass lands 
of various ages. The large amount of vegetable matter in the 
sod serves to fertilise the succeeding crop, and render the soil 
capable of yielding a richer return at a smaller expense of ar- 
tiiicial manure. 

Indian Com (Zeamays). — ^From its rapid and luxuriant growth* 
its facility of decomposition when mixed with lime, and the 
large amount of fertilsing salts contained in its ash, this plant 
is highly valued for plowing in where the soil is deficient in 
humus that cannot be more economically obtained from some 
other source ; but, from the trailing nature of its roots, which 
run not far below the surface of the ground, little or no benefit 
can be expected to be derived from its drawing up salts from 
any great depth in sour compact subsoils. 

The ash of a sample of early white-fiint corn plant, about 43 
inches high, with the stalk just beginning to form, taken firom 
a field near Albany, New York, on the 19th of July, according 
to Professor Emmons, yielded, in 100 parts, the following con- 
stituents : — 



OompMitioD 

Carbonic acid,. 

Silicic acid, 

Sulphuric add, 

Phosphates, 

Lime, 

Magnesia, 5. . . 

Potash, 

Soda, 

Chlorine, 

Organic matter, 



Leaves. I Sheaths. 



5.40 
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2.16 
31.60 

0.68 

0.27 

il.VC 

34.39 
4.55 
5.50 



4.00 
15.60 
9.84 
7.60 
5.06 
1.64 
9.96 
32.12 
8.04 
5.40 



98.09 I 99 



Roots. 



? " 
36.60 

? 

4.66 
1.56 
0.34 

n.48 

15^ 
? 
? 

76.46 



When used as a green manure, Tndian corn may be sowp 
broadcast, in June or July, at the rate of 3 or 4 bushels to an 
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acre, and may be mown close to the ground, just as tht stalks 
are beginning to form. Then, in the operation of plowing, as 
soon as a furrow is opened, it may be partially filled by one 
or more persons with the newlymiown plants by means of a 
rake or the hands, and followed directly by others with a lib- 
eral scattering of caustic lime. As soon as a furrow is thus 
prepared, the next furrow slice will bury the green plant with 
the lime, decomposition will immediately take place, and the 
land will be brought into a fit condition for a crop of turnips, 
winter wheat, Timothy, or rye ; or, in the spring following, the 
ground may be sown with wheat, oats, barley, grass seed, 
pumpkins, potatoes, or another crop of Indian corn. 

White Lupin (Lupinus albus). — This plant, which is at pres- 
ent cultivated in the south of Europe to a limited extent for 
forage and soiling, was employed as food by the ancient Ro- 
mans, and, as with the inhabitants of the present day, was 
plowed into the soil as a manure. In Germany, also, it has 
been found tg be one of those plants by which unfruitful, sandy 
soils may be most speedily brought into a productive state. 
The superiority of this plant for the purpose of enriching the 
soil depends upon its deep roots, which descend more than 
2 feet beneath the surface ; upon its being little injured by 
drought, and not liable to be attacked by insects; upon its 
rapid growth ; and upon its large produce in leaves and stems. 
Even in the north of Germany, it is said to yield, in 3i to 4 
months, 10 to 12 tons of green herbage. It grows in all soils 
except such as are marly and calcareous, is especially partial 
to such as have a ferruginous subsoil ; and besides enriching, 
also opens stiff clays by its strong stems and roots. It abounds 
in potash, nitrogen, and phosphoric acid, and is considered the 
best of green manures, being almost equal to farmyard dung. 
The seeds are somewhat expensive, and about the size of peas. 
They should be sown as early in the spring as the season will 
admit, without injury from frost, and the plants will blossom 
in 3 or 4 months, soon afler which, they may be turned into 
the soil, and succeeded by most of our field or garden cropa. 
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Although rather slow to decay, its decomposition ma/ be has* 
tened, if desirable, by the addition of caustic lime. 

Whiie Mustard (Sinapi<s alba). — ^This plant, from its rapid 
and sure growth, abundant yield, and richness in fertilising 
salts, is highly valued when cultivated as a fallow crop. It 
may be sown broadcast, in the northern and middle states, at 
the rate of 2 to 3 pecks of seed to an acre, from early spring 
till August, and still later at the south. It should be plowed 
under just after the plant puts out flowers, and may be treated 
in a similar manner as clover or buckwheat 

Oats (A vena sativa). — Of all the plants commonly cultivated 
in our fields, the oat seems to have the greatest power of draw- 
ing nourishment from the soil, and has been justly considered 
as an exhausting crop. The roots have a very strong vegeta- 
tive power, and strike quite deep into the earth, even in a soil 
that is indifferently poor; and hence this plant may be cultiva- 
ted with advantage to plow under to enrich the soil, but is in- 
ferior to clover, lupins, or buckwheat 

The composition of the ash of the whole plant, on the 9th of 
luly, when the oat had attained nearly its full height, but yet 
quite green, and the grain had bcarceiy begun to form in the 
interior of the husk, according to an analysis by Professor 
John P. Norton, while residing in Scotland, was as follows :— 

PotMh and soda, 31.31 

Chloride of sodium, 8.10 

Lime, S.40 

Magnesia, 4.58 

Oxide of iron, 0.31 

Bolplraric acid, .,VSLT9 

Pbosphoric acid, 90.00 

BUica, 17.05 

09.40 

At this period of growth, the per-centage of water contained 
in the plant was 76|^V P^^ cent., and that of the ash, calculated 
dry, 12} per cent It was remarked by Professor Norton, that 
the large quantity of sulphuric acid present at this stage of 
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growth would have diminished as the plant matured, as he had 
seldom found so much in the ash of the oat when ripe. 

As the general composition of the oat is similar to that of the 
other cereals, it would he rational to infer that the green planti 
hurled in the soil, would serve as an excellent fertiliser for all 
pur cereal crops. The mode of plowing under may be similar 
to that recommended in Indian corn, either with, or without the 
admixture of caustic lime. 

Caw Pea (Phaseolus vel multiflorusQ. — ^The cow pea, or Yeat- 
man pea, as it is sometimes called, like the pole bean and 
other runners of the same kindred, grows with a long vine, 
and produces an abundance of broad succulent leaves, which 
draw nitrogen and carbonic acid from the air ; but its slight 
spindle-shaped roots do not penetrate so deeply into the soil as 
the long tap roots of clover, and consequently do not bring to 
the surface so great an amount of fertilising salts from the suh* 
soil below. Still, it is regarded as the most valuable, and cer« 
tainly the cheapest fertiliser that can be employed at the south. 

This plant will grow on poor, sandy land, and if sown early 
in March, it will mature two good crops in the season, from two 
successive plantings. It may be sown broadcast, or in drills, 
at the rate of 2 or 3 bushels to the acre, or sufficiently close to 
give a good and early covering to the ground, afler which, it 
requires little or no culture. As soon as it is in full flower, or 
the pods begin to form, the vines may be cut off near the 
ground, or passed over with a field roller, and plowed under in 
a similar manner as clover, and suffered to decay, preparatory 
to planting a crop of sweet potatoes, beans, peas, or Indian 
corn. 

Rape (Brassica napis). — As this plant can only be grown on 
soils, which, in a measure, are already rich, it cannot be profit- 
ably cultivated as a green manure, although it has the advan- 
tage of growing very late in autumn as well as in the begin- 
ning of spring. It also sends down deep roots, which loosen 
clayey soils by their hard thick stems 

In th« light soils c^ Belgium, rape is sown after early po* 
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tatoes and peas, and plowed under preparatory to a succeeding 
crop of wheat or rye. The period of growth is about 6 nipnths, 
and a good crop, when in full flower, weighs 10 or 12 tons of 
green herbage to an acre. The plant abounds in potash, phos- 
phoric acid, and nitrogen. 

Rye (Secale cereale). — ^Unlike the lupin and rape, rye may 
be cultivated on poor light soils, although unfit for wheat, and 
with some degree of profit, where it is desirable to enrich ^he 
land for other crops; but from the small amount of nitrcgen 
and fertilising salts contained in the ash, and the trailing char- 
acter of its roots, it is much less valuable to plow in as a green 
manure. 

Rye is often sown as a green crop, and when fed off early in 
spring by sheep, the land is invigorated, and will bear excel- 
lent potatoes, or other roots, the same year. But as this prac- 
tice cannot be strongly recommended, it would be preferable to 
sow the rye late in the summer or early in autumn, and feed it 
off in the October and November following, when sheep pas- 
tures begin to fail, which can be done without any detriment 
to the succeeding crop the next year. By this means, the sheep 
will drop their manure upon the field, and not only benefit the 
crop of rye the spring following, but enrich the land for other 
crops. 

Sorrel (Rumex acetosella). — ^It does not appear that any far- 
mer has cultivated, nor that any writer, except the Earl of 
Dundonald, has recommended the growth of those plants to be 
promoted, which seem indigenous to any particular soil, with 
intention of rendering such plants of use in the future produc- 
tion of grain, or the rich herbage upon which cattle feed. 

** Soils not calcareous," says Dundonald, '* containing much 
inert vegetable matter or peat, have a tendency to produce wild 
sorrel, a plant considered in general as an indication of the 
want of fertility in the soil. This is certain'y correct, if the 
fertility of the soil is only to be estimated by the use or value 
at market of the crop, but not as it respects vegetation itself; 
for a soil of the above description often produces a most plen* 
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tiful crpp.of sorrel. la this case, as it applies to tbe further 
imp^qyement of the land, the growth of sorrel should as much 
M possible be encouraged, even by sowing the seed for this 
especial purpose. The vegetation of this plant is no doubt pro- 
moted in the soil by the oxalic or soreline acid, formed by the 
combination of oxygen, or pure air, with the basis of the soreline 
acid contained in the vegetable matter of the soil ; and so long 
as the vegetable matter remains in a state fit to become oxygen- 
ated, it will have a tendency to promote the growth of sorrel. 
It has been stated that the juice, or sah of sorrel, is a superacid- 
ulated neutral salt, consisting^of the vegetable allcali and the 
oxalic acid. This superabundant acid is inimical to the growth 
of grain, or of such vegetables or grasses as constitute the food 
of most animals ; but which tendency in the soil, and injurious 
consequences, are to be corrected by'the application of differ- 
ent substances, namely, by lime, by chalk, by magnesia, by 
alkaline salts, and by paring and burning. 

** Lime will combine with the acid of the sorrel, and form an 
oxalite of lime, which is insoluble. As such, it should only be 
applied in such small quantities as will neutralise the acid in 
the soil, or the superabundant proportion of acid contained in 
the sorrel ; so that the other component part of sorrel, namely, 
the oxalate of potash, may not be decomposed by the superior 
affinity which the oxalic acid has to lime ; in which case, the 
alkali would be disengaged. No injury will arise from the ap- 
plication of a superabundance of lime, provided that the soil 
contain a still greater proportion of vegetable matter; in which 
case, the alkali disengaged by the lime, would act upon the 
vegetable matter, and form a saline substance, similar to that 
which the superabundant use of lime had decomposed. 

•* Ground of this description, to which lime has been applied, 
will no longer have a tendency to promote the growth of sor- 
rel in preference to other plants; its next spontaneous growth 
will probably be chickweed, which is a certain indication of its 
being in a state fit to produce grain or other crops. 

** Magnesia has a greater affinit)- with the oxalic acid than 
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alkalies have, so that by the addition of earths, containing mag* 
nesia, to ground producing a crop of sorrel, the acid will not 
only be neutralised, but the oxalate of potash, the other com- 
ponent part of sorrel, will likewise be decomposed. By this 
means, the alkali will be disengaged, and put into a situation to 
act upon, and dissolve the inert vegetable matter contained in 
the soil. The salt formed by the combination of the magnesia n 
earth with the oxalic acid, will, as well as the vegetable matter 
dissolved by the alkali, be found to promote vegetation in a 
very great degree ; hence, magnesia, by forming with the ox- 
alic acid a soluble salt, has ai) advantage over lime, which 
forms with the same acid a salt that is nearly insoluble, but 
capable of being brought into action by methods previously 
stated. 

^ By the application of alkaline salts to sorrel, there results 
a salt fully nutralised, which highly promotes the vegetation, 
or growth, of more valuable plants and grain/' 

Spurry. — (Spurgula arvensis). — It is to poor dry sandy soils 
that green manuring has been found most signally beneficial ; 
and for such soils, no plant has been more lauded than spurry. 
It may either be sown in autumn, on the wheat stubble, or after 
early potatoes, and plowed under in spring, preparatory to the 
annual crop; or it may be used to replace the naked fallow, 
^which is often hurtful to lands of so light a character. In the 
latter case, the first sowing may take place in March, the 
second in May, and the third in July, each crop being plowed 
in to the depth of 3 or 4 inches, and the new seed then sown 
and harrowed. When the third crop is plowed in, the land is 
ready for a crop of winter grain. 

Von Voght, of Germany, states that, by such treatment, the 
worst shifting sands may be made to yield remunerative crops 
of rye ; that the most worthless sands are more improved by 
it than those of a better natural quality ; that the green manur- 
ing every other year not only nourishes sufficiently the alter- 
nate crops of rye, but gradually enriches the soil ; and that it 
increases the effect of any other manure that may f ibsequent- 
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ly be put on. lid adds, also, that spurry produces often as 
much improvement, if eaten off by cattle, as if plowed in, and 
that when fed upon this plant, either green or in the state of 
hay, cows not only give more milic, but of a richer quality. 

The roots of spurry run into the soil to a depth of 15 or 18 
inches ; the stalks and leaves rapidly decay ; and the ash of 
the whole plant abounds in nitr^i^en, phosphoric acid, and 
potash. 

Turnip (Brassica rapa). — ^In some parts of England, turnip 
tops are plowed under, when green, as soon as the bulbs are 
taken off the land ; and it is stated that there is no better way 
for manuring for wheat The portion of the turnip bulbs 
which are left in the ground, when they are fed off by sheep, 
when plowed under, contributes to enrich the land for a crop of 
barley that is to follow. 

According to Professor Way, in the Journal of the Royal 
Agricultural Society of England, the mean analyses of the ash 
of six specimens of turnips were as follows : — 

Bulb*, TVfM. 

Bilks, 1.81 3.M 

Phosphoric acid, 9.85 6.17 

Bnlphuric acid, 13.13 8.4S 

Carbonic acid, ....11.96 9.98 

Lime, 9.93 28.49 

Magnesia, 2.61 2.81 

Peroxide of iron, 0.46 1.08 

Pbtaah, 3410 1551 

Soda, 7.96 2.84 

CSkioride of sodium, 8.13. ......... . .15.30 

Chloride of potassium, 5.04 

90i» njH 

Prom the above analyses, it will be seen that the ash of the 
top differs from that of the bulb chiefly in containing less phos- 
phoric and sulphuric acids, less potash* but a great deal more 
lime. Neither in the top nor in the bulb is there much silica, 
but the ash of both contains much carbonic acid, and a con- 
siderable quantity of chloride of sodirjm (common salt). Thii 
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circ imstance may, in part, explain the action of turnip tops in 
causing purging in sheep when they are first turned upon them 
to feed. Other alkaline salts, such as the phosphates of soda 
and potash, and other organic salts of these bases, oxalate, tar- 
trate, &c., and which are known as purgatives, exist largely in 
the leaves of the turnip. 

The turnip, like most root crops, from the great development 
of its gas-collecting leaves, is believed to be comparatively in- 
dependent of the soil for nourishment It is stated that it may 
in reality have the property of adding to, rather than taking 
from, the quantity of vegetable matter in the soil, even when 
entirely removed — for land has been foui^d after several years 
cropping with turnips, all the produce being carried off, abso- 
lutely richer in organic matter than at first, the plant having 
returned to the soil more than it had taken from it This prin- 
ciple is founded upon the belief that, in the circulation of veg- 
etable juices of the plants, there is a continual ejection into the 
soil of matters not required in the economy of their growth ; 
but whether the amount thus voided much exceeds that which 
is taken in by the roots, it is difficult to decide. It is extremely 
likely, however, that in broad-leaved plants of rapid growth 
this resulfmay sometimes occur. 

Vetch, or Tare (Vicia sativa). — ^This plant is inferior.in many 
of its qualities to the white lupin ; yet, in Southern Germany, 
It is often sown on the stuble, and plowed in after it has been 
touched with frost, and has begun to decay. Its period of 
growth is about 3 months, but will be hastened by gypsum ; its 
produce 6 or more tons per acre ; its roots do not run deep ; 
its decay is rapid ; and the whole plant abounds in potash, 
nitrogen, and phosphoric acid. 

BEFirSE HAT. 

Besides the litter from the cribs or stalls of stables, the far- 
mer often has left in the spring considerable quantities of re* 
fuse or damaged hay at the bottom of his stacks or mows, which 
can readily be converted into excellent manure by spreading 
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it oveT his barn yard, and there let it remain to rot and be-jome 
incorporated witli the urine and dung of the animals. But the 
fertilising properties of hay varies according to the species of 
grass from which it is made. Thus, in the ash of three of our 
most prominent artificial grasses, Timothy, (Phleum pratense,) 
Kentucky blue grass, (Poa pratensiSy) and the American orchard 
or cockVfoot grass, (Dactylis gUmtereUay) we find, according to 
the analyses of Professor Way, the following constituents : — 



Composition. 


Timothy. 


Kentucky 
blue gram. 


Orchard 
grass. 


Silica, 


31.09 
11.29 

4.02 
14.94 
5.30 
0iJ7 
24i25 
0.70 
5.24 


32.93 

10.03 

4.26 

0.40 

563 

2.71 

0.38 

31.17 

lli» 

1.31 


26.65 
8.60 
3.52 
2.09 
5.82 
2.22 
0.59 
29.52 
17.86 
3.09 


Phosphoric acid, 

Sulphuric acid, 

OarDonic acid, 

Lime, 


MnsmARia. ,,,.,... ^ 


Peroxide of Iron, 

Potash,-^ 


Chloride of potasaium, 
Chloride of sodium,.. . 


i 99.96 


99.96 


99.96 



Prom the above analyses, it will be observed that each of 
these grasses contains a remarkably high per-centage of silica 
as well as of potash ; and what is still more remarkable, not 
one of them contains any soda, as such, although they contain 
variable proportions of chloride of sodium (common salt). 
Bog-meadow hay and that made from water grasses, gen- 
erally, are not so rich in fertilising salts as that made from our 
sweet artificial grasses that are grown upon a dry soil ; and 
consequently bog-meadow hay is of less value to convert into 
manure. 



HUMUS, OH VEGETABLE MOULIX-HITMIO AOID-XTLMia AOID 

The general name of " humus" is given to the fine, dark- 
brown or blackish particles of decayed vegetation, which in>- 
part their richness to all fertile soils. It is commonly called 
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by gardeners ** vegetable mould " and has also received the 
names of "humin," ^'humic acid," humic extract," ''coal of 
humus," and h»is been improperly called ** ulmin," *• ulmic acid," 
" geine," " geic acid," " apotheme," &c., &c. It is formed by the 
gradual decomposition of vegetable matter ; exists more or less 
in all soils ; forms th ) chief substance of peat ; and generally 
consists of a mixture of several different compounds, which 
are naturally produced during the decay of the several parts 
of trees and plants. It is distinguished into the ** mild," *< sour," 
and *• coaly humus." 

The mUd imparts a brown color to water, but does not render 
it sour ; gives a dark-brown solution when boiled with carbonate 
of soda; evolves ammonia when heated with caustic potash 
or soda, or with slacked lime, and leaves an ash, when burned, 
which contains lime and magnesia. The sour gives, with 
water, a brown solution of a more or less sour taste. This 
variety is less favorable to vegetation than the former, and in- 
dicates a want of lime in the soil. The coaly humus gives 
little color to water, or to a hot solution of carbonate of soda; 
leaves an ash which contains little lime; occurs generally on 
the surface of very sandy soils, and is very unproductive. It 
is greatly ameliorated by the addition of wood ashes or lime. 

When a fertile soil, or a piece of dry peat, is boiled with a 
solution of the common carbonate of soda of the shops, a 
brown solution, more or less dark, is obtained, from which, 
when diluted muriatic acid, (spirits of salt,) is added till the 
liquid has a distinctly sour taste, brown flocks begin to fall. 
This brown flocky matter is humic acid. 

If, instead of a solution of carbonate of soda, one of caustic 
ammonia, (the hartshorn of the shops,) be digested upon the 
soil or peat by a gentle heat, a more or less dark-brown solu- 
tion is obtained, which, on the addition of muriatic acid, gives 
brown flocks as before, but which now consists of ulmic acid. 

These two acids combine with lime, magnesia, alumina, and 
oxide of iron, forming compounds, (salts,) which are respect* 
tively distinguished by the names of ^ humates " and " ulmates." 
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Tney probably botn exist, ready formed, in the soil in variable 
proportions, and in combination with one or more of the earthy 
substances above mentioned — ^lime, alumina, &c. They are 
produced by the decay of vegetable matter in the soil, which 
decay is materially facilitated by the presence of one or other 
of these substances, and by lime especially — on the principle 
that the formation of acid compounds is in all such cases much 
promoted by the presence of a substance with which that acid 
may combine. They predispose organic substances to the for- 
mation of such acids, and consequently to the decomposition 
by which they are to be produced. These two acids consist; 
respectively of 

Humie aeid, Vlmic add. 

Carbon, , 63 57.00 

Hjrdrogen, 6... 4.75 

Qi^gen, 31 3aS5 

100 100.00 

When exposed to the air, the humates and ulmates, contained 
in the soil, undergo decomposition ; give off carbonic acid, and 
are changed into carbonates. The admission of air into ti|(9 
soil facilitates this decomposition, which is supposed to be 
continually going forward — and it is in the form of this gas 
that plants are considered by some to imbibe the largest por« 
tion of that carbon for which they are indebted to the soil. — 
JohnsUm, 

The real utility of humus, irrespective of the ashes which 
mould contains, arises from the following effects: — 1st It is 
constantly decaying, and thus producing carbonic acid and 
water, which feed the plant and moisten the soil. 2d. During 
decay, it constantly absorbs nitrogen from the air, which be- 
comes converted into ammonia and nitric acid, and is thus ad- 
mirably fitted to sustain vegetation. 3d. It not only imparts 
valuable mechanical qualities to the soil by increasing its 
warmth, porosity, and friability, but the carbonic acid produced, 

as well as the nitric acid, by acting on the insoluble minersQs 

9* 
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of the soil, as the silicates of potash, soda, lime, and its bone 
earth and other phosphates, dissolves or deconiposes them, 
rendering them food for plants. In this manifold way, humus 
becomes of great utility to culture, but is neither the only 
manure, nor competent of itself to produce fertility ; for, accu- 
mulations of humus are by no means desirable ; 10 per cent, in 
the soil is an abundance, and 2 to 3 per cent is quite enough 
for most plants. Potatoes, roots, corn, cotton, tobacco, cru- 
ciferous plants, and wheat are most partial to this body ; they 
are all plants developed by culture, and require a supply of 
food by the roots as well as leaves. Grasses, clovers, and many 
beans increase instead of exhaust the soil of humus ; hence, 
their utility in rotations. 

The amount of humus in the soil is readily increased by 
green fallows, by plowing in straw, prepared peat, and all veg- 
etable rubbish. The greater part of the solid matter of all 
putrescent manures is humus, decayed wood, the rotten interior 
of the trunk and branches, dtc. — Oardner. 



LEAVES OF TREES AKD PLANTS— LEAF MOULD. 

The leaves of trees and plants, where they can be collected 
in large quantities, may be highly useful in augmenting the 
manure heaps of the farm. It has been recommended that, in 
wooded countries, all jhe leaves which can be had at little ex- 
pense, should be raked together in October or November, and 
carted to the barn yard, pig sties, and sheep folds for littering 
or bedding them during the Winter. In due time, they become 
incorporated with the dung of the animals, and also serve as 
an excellent absorbent of their urine, which might otherwise 
be lost. • 

The fertilising properties of leaves vary with the species of 
trees and plants upon which they grow. Thusj the ashes of the 
leaves of iron wood, or hop hornbeam, (Ostrya vi^'ginica^) dog 
wood, {Comus Jl/nda,') and of the harvest apple tree, (Pyms 
malus^ according to the analyses given in the '* Natural History 
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of the State of New York," consisted of the following ingre- 
dients : — 



Silica,...- 

Cai'bonic acid, 

Silicic acid, 

Salpuhric add,. .... 

Phosphates, 

Lime, 

Magnesia, 

Potash, 

Soda 

Chloriue, 

Chloride of soaium. 
Organic matter,. . . ., 



Iron wood. 


Dog wood. 


10.50 




10.40 


17JK 




4.8: 


0.22 


3.05 


25J3 


24.85 


37.48 


33.49 


aoe 


li24 


7.37 


5.56 


5.90 


6.82 




0.63 


1.90 




2.85 


2.15 


102.03 


99.89 



Apple tree. 



5.78 
15.20 

0.14 
16.78 
36.40 

a08 
13.18 
11.63 

0.06 
2.85 



102.09 



/rom these three analyses, it will be seen that they somewhat 
ite^emble each other, as regards the proportions of lime, the 
pttosphates, and the organic matter, as well as the carbonic 
acid they contain ; but in the other constituents, the amounts 
differ, as will be found the case with many other trees euid 
plants. 

Leaf mould, or rotten leaves, is a manure so nearly adapted 
for universal application, that no other exception need be made 
to it than the case of a soil already too rich. It is too valu- 
able to be used on common occasions, alone ; but may be mixed 
with sand, perfectly-rotten dung, exhausted tan bark, or other 
ingredients, according to the wants of the soil. 



MALT DTTST. 

When barley is caused to sprout by the maltster, and is after- 
wards dried, the small shoots and rootlets dron off, and form 
the substance known by the names of ^ malt dust " and ** tnalt 
combs." One hundred bushels of barley yield 4 or 6 bushels 
of this dust, which, when applied to the land, serves as a 
manure of great power and vivacity. It excels in stimulating 
a cold soil, and answers best as a top-dressing in the spring. 
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For wheat, from 40 to 80 bushels of this substance may be 
employed to an acre ; for barley or turnips, from 30 to 00 bush- 
els; and for gra.ss lands, from 16 to 32 busheis to an acre. 
Like guano and rape dust, its portability renders this manure 
of great convenience and value to the farmer, wherever it ^an 
be obtained. 



MOSS, OH UOHBirS^ FROM aOOXS AXm TBBBSk 

Jm the cold and temperate parts of the globe, plants of a very 
low organisation grow upon the rocks and the bark of trees, 
where they form a kind of incrustation, and are commonly 
known by the name of ** moss." They often abound in oxa- 
late of lime, which, in some cases, is equivalent to 16 or 20 per 
cent of pure oxalic acid. 

Although these substances have never been employed within 
my knowlege as a manure, it is possible, that, where they oc- 
cur in abundance, they might be collected, and decomposed 
with sulphuric acid, as suggested under the head of oxalate 

OP LOU. 



OILOAKB. 

The residue of oleaginous seeds, afler expression for oil, 
such as tho^ of flax, hemp, cotton, poppy, coconut, ^^, is 
usually known by the name of **oii cake,'^ and in almost every 
case is useful as a manure, particularly for a succeeding crop 
of the same kind. In Great Britain, the cake of linseed has 
hitherto been used for this purpose in considerable quantity ; 
but, for some years past, as it is relished so well, and has 
proved so fatteping to cattle, that have been fed upon it, this 
substance is seldom applied directly to the land as a manure. 

The coconut cake is also employed in Southern India, not 
only for feeding cattle, but as a manure to the coconut tree 
itsel£ 

In France, and some parts of Belgium, where the poppy if 
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extensively cultivated for the oil yielded by its se:ds, the resi- 
due, or cake, is highly prized as a manure. 

When flax seed is ground into a coarse powder, and digested 
with a small quantity of water, with the aid of heat, and is 
subjected to strong pressure, two products are obtained — ^the 
one, linseed oil, and the other, the oil cake, which remains in 
the press. By this operation, no other substance but oil, if we 
except a small quantity of water, is separated from the cake ; 
and the two products, therefore, correctly represent the com- 
position of the seed from which they are derived. Linseed is 
known to consist principally of mucilage, or gum, sugar, oil, 
and albuminous matter — ^the former three of which being shb- 
stances devoid of nitrogen, the latter having the same constit- 
uents as the flesh of animals, or the gluten of wheat. Now, as 
linseed oil contains no nitrogen, it is obvious that the cake 
miist be richer in albuminous principles than the seed. The 
mean composition of linseed cake from different countries, as 
given by Professor Way, is as follows : — 



Countri6B. 

France, 

United States,. 

England, 

Germany, 

Holland, 

Russia, 

Italy, 

Sicily, 



Nitrogen. 



4.72 
4.74 
4.57 
4.65 
4.65 
5.14 
5.03 
4.72 



OU. 



9.06 
11.41 
13.52 

9.84 

9.84 
11.86 
11.84 

6.80 



Water. 



7.68 
7.60 

aoo 

7.98 
7.98 

ass 

9.03 
9.46 



Ash. 



7.89 
6.35 
7.27 
9.56 
9.56 
8.39 
7.55 
8.02 



1 



From the above analyses, it would appear that the oil cake 
of each of *he above-named countries, with the exception of 
Russia and Italy, are on an average practically alike, in regard 
to the amount of nitrogen they contain. 

From the same authority last quoted, I insert below the mean 
analyses of the ash of two samples of linseed, the composition 
of which should exhibit no other difference from linseed cake, 
than that produced by the accidental introduction into the lat- 
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ter of a little grit, or sand, derived from the stones employed 
in grinding the seed : — 

BUic^ 1.45 

Pkoephoric acid, 39-54 

Sulphuric Mid, IM 

Carbonic acid, a2S 

Lime, 8.4S 

Magnesia, 13.11 

Peroxide erf iron, 0.50 

POteab, 35.17 

Soda, IM 

Chloride of Bodiam, 0.36 

100.00 

From an inspection of the above, it will be seen that the ash 
of linseed abounds in potash and phosphoric acid, two very im- 
portant items in the composition of fertilisers; and hence, to- 
gether with the nitrogen, consists the value of oil cake as a 
manure. 



OXAZJO Aom. 

Oxalic acid, when pure, consists of colorless, odorless, trails 
parent Aystals, having an intensely-acid taste, and effervesces 
with the carbonates of potash and soda ; but on account of its 
poisonous qualities, It is unsafe to administer it as a medicine, 
as half of an ounce is sufficient to destroy life in a very short 
time, and a quarter of an ounce in a few days. It effloresces 
in warm dry air; fuses and sublimes at 860^ F.; dissolves 
readily in 8 parts oC water, mixed with 4 parts of alcohol at 
60^, and in its own weight of water at 212^, or twice its weight 
in water that is cold. 

In an uncombined state, this acid exists in the hairs of the 
chick pea. In combination with potash, it is found in the wood 
sorrel, (OxdUs aceioseUa^ as well as in the common sorrel and 
other species of rumex, in which consists the acidity of these 
plants. It also occurs in the leaves and roots of rhubarb, and 
in the roots of tormentilla, bistort, gentian, saponaria, and in 
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many others. Combined with linie, it forms the solid parts of 
many lichens, which incrust the sides of rocks and trees, and 
not unfrequently contain more than half their weight of oxalate 
of lime. It can be formed artificially by the action of nitric 
acid on starch, sugar, gum, and many other organic substances. 
When perfectly free from water, oxalic acid contains no 
hydrogen, but consists of 

Oarbon, 33.75 

Ozygeo, 6ILS5 



lOOJW 



When heated with strong sulphuric acid, it is decomposed and 
resolved into equal volumes of gaseous carbonic acid and car- 
bonic oxide. 

Although this substance, according to Professor Johnston, w 
not known to exist in the soil, nor in the waters which reach 
the roots of vegetation, and consequently is not thought to min- 
ister either to their growth or nourishment, still it is found 
largely in the interior of many species of plants, as stated 
above. Yet, if we can rely upon the remark quoted from Dun- 
donald, under the head of " sorrel," which we have no reason 
to doubt, by the application of alkaline salts to the green 
plants containing this acid, there results another salt, fully 
neutralised, which highly promotes the vegetation, or growth* 
of more valuable plants and grain. 

FBAT AND SWAMP MUOK. 

Peat, or inert vegetable matter, for the most part, is formed 
by the growth of sphagnous mosses, and of the remains of 
aquatic plants, or of those vegetables which generally grow 
in humid or moist situations. Their nourishment and growth 
are promoted by atmospheric air, by the decomposition of 
water, and by the calcareous and alkaline matters held in so- 
lution, and contained in most kinds of water. These substan- 
ces, alone, are sufficient to account for the growth of such 
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aquatic vegetables, and the accumulation on the surface of the 
earth of that tough, spongy matter forming peat mosses, peat 
swamps, or bogs. 

Dead leaves, rotten trunks, branches, and seeds of tre^s also 
often enter into the composition of a peat swamps ; but they 
form only a small proportion of the whole mass, though they 
generally attract more attention on account of the perfect pre- 
servation of their forms, by which the nature of the tree may 
be recognised, even when its substance is perfectly rotten^ 
brown, and black. 

Trees of a considerable size have been frequently found at 
the bottomof peat mosses, with the appearance of having been 
cut down, or in part acted on by fire. Hence, it may be infer- 
red, that the peat moss itself did not give birth to, nor support 
the growth of, such trees ; but on the contrary, that, by the de- 
struction of forests, in consequence of natural causes, fire, or 
war, the trees had been thrown down, and causing a stoppage 
of the waters in their passage to the sea, the growth and decay 
of the aquatic vegetables, already noticed, had formed those 
extensive peat mosses and fens, which, in their natural state, 
are of all soils the most unproductive, but which are the most 
fertile when improved. 

According to Dr. Jackson, peat contains crenic acid, mostly 
combined with lime, magnesia, alumina, and oxide of iron; 
apocrenic acid ; humicacid; humin and ulmin, the latter be- 
ing found in brown peat ; extract of humus, consisting of two 
distinct substances ; vegetable fibre, disorganised in part ; 
phosphoric acid, combined with earthy bases; sulphuric acid, 
combined with alumina, and with oxide of iron ; oxide of man- 
ganese ; also a little potash and  soda, sea salt, and silica. It 
also contains a small proportion of phosphate of lime, a saline 
ingredient which enters largely into the composition of all 
cereal grains ; and phosphate of magnesia, an important salt 
required for the perfect growth of all our cultivated plants. 
The sulphates of iron and of alumina, also, are not unfrequent- 
ly present in excess, and exert a baneful action on plants. 
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There are, probably, other organic acids than those mentioned 
above, in some kinds of peat, but such are the ones most gen- 

* 

erally present. 

Peat always contains nitrogen, and will give out ammonia by 
the action of hydrate of potash. This is stated by Jaciison to 
be owing to the presence of the highly-nitrogenised crenic and 
apocrenic acids, which he found present in all the peats he had 
analysed. 

When peat is exposed to the air, it blackens, and evidently 
undergoes a change in its composition, a large proportion of 
apocrenic acid being produced by the action of the atmos- 
phere — a change analogous to that which takes place when a 
yellow subsoil is exposed to the action of the air, and becomes 
a black mould. 

Again, the products of vegetable decomposition under water 
differ essentially from those arising from exposure to the air; 
and the changes which take place in a bog, by draining, and 
afterwards plowing it, are probably more complicated than is 
generally imagined. For, it is well known that when such a 
bog, or swamp, has been thus improved, of when recently-dug 
peat has been freely spread on a soil, it generally acts unfav- 
orably on vegetation, and the farmer justly says it is " sour 
and worthless in that state. This acidity will be recognised 
by those who have observed the stones taken from boggy 
land, from which every trace of matter that the acid would 
attack has been dissolved ; in a piece of granite, for instance, 
from which the mica and feldspar have disappeared, there will 
only be left a silicious skeleton of the stone. All the oxide of 
iron is also generally taken up, unless, as is sometimes the case, 
the bog is already saturated with it. 

A soft spongy soil, covered with moss or coarse grass, shak- 
ing as it is trodden upon, with a good black mud, or mould, un- 
der the surface, are indications that peat is underneath. It is 
not always found, however, in such situations, but is frequently 
the case. By digging from 1 to 10 feet below the surface, if 
peat exists, it will usually be found within that depth. It often 
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occurs in low, miry, and boggy places, that lie between hill& 
It is sometimes found, also, in "interval" or ** bottom" landsi 
near the banks of rivers. 

Good peat earth, as it lies in the ground, cuts soft and easy, 
so that it may be formed into shape as it is dug. When dried, 
it is tough and firm, and is not easily broken. The blacker it 
is, the better the quality. When it is reddish, or pale brown, 
and soft, it is less valuable. 

The application of peat was recommended as a proper ma- 
nure for a light, sandy soil by Dr. Francis Home, as early as 
the year 1756, previous to which, an experiment was made on 
such a soil, where tti& beneficial effects were not only visible 
on a crop of oats, but on a crop of clover the year following. 
And Mr. Nicholas Turner, in his "Essay on Draining and Im- 
proving Peat Bogs," published in London in 1784, describes the 
properties of peat at length, and details the modes of employ- 
ing it in burning lime for the purpose of agriculture, as well 
as of converting it into ashes, and applying them to the land as 
a manure. The subject also has since been ably treated by the 
Earl of Dundonald, Lord Meadowbank, and others. The latter 
gentleman recommends a mixture of peat with farmyard dung, 
for the purpose of bringing it into a state of fermentation. For 
this object, dung is well adapted ; but any putrescent sub- 
stance, as blood, urine, soap suds, fish, the refuse of slaughter- 
houses, night soil, &c., will be absorbed, and serve equally 
well ; and the more readily the mixture heats, the better it will 
answer the purpose. In ordinary cases, 1 part of dung is suffi« 
cient to decompose from 3 to 6 parts of peat. In the heat of 
summer, it will require from 2 to 3 months to reduce fermented 
peat to a state of humus, or vegetable mould. Green vegeta- 
bles, also, mixed with peat, will accelerate the fermentation. 

The directions for the conversion of peat i.ito a rich com- 
post, as given by Lord Meadowbank, are very simple, and de- 
scribed as follows : — "* Let the peat moss," says he, " be thrown 
out of the pit for some weeks or months, in order to lose its 
redundant moisture. By this means, it is rendered the lightef 
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to carry, and less compact and heavy when made up with 
fresh dung for fermentation ; and, accordingly less dung is re- 
quired for this purpose than if the preparation were made with 
peat taken recently from the pit ; the peat taken from near the 
surface, or at a considerable depth, answers equally well. 
Take the peat moss to a dry spot convenient for constructing 
a dunghill, to serve the field to be manured ; lay the cart loads 
of it in two rows, and of the dung in a row between them. The 
dung thus lies nearly on an area of the future compost dung 
hill, and the rows of peat should be near enough each other 
that workmen, in making up the compost, may be able to 
throw them together by the spade. In making up, lot the 
workmen begin at one end, and at the extremity of the row of 
dung, (which should not extend quite so far at that end as the 
rows of peat on each side of it do), let them lay a bottom of 
peat 6 inches deep and 16 feet wide, if the ground admits of 
it ; then throw forward and lay on about 10 inches of dung 
above the bottom of peat, then add from the side rows about 
6 inches of peat, then 4 or 6 of dung, and then 6 more of peat ; 
then another thin layer of dung, and then cover it over with 
peat at the end where it was begun, and at the two sides. 
The compost should not be raised above 4 or 4^ feet high; 
otherwise it is apt to press too heavily on the under parts, and 
check the fermentation. 

"When a beginning is thus made, the laborers will pro- 
ceed working backwards, and adding to the column of com- 
post, as they are furnished with the three rows of materials 
directed to be laid down for them. They must take care not 
to tread on the compost, nor render it too compact ; and, of con- 
sequence, in proportion as the peat is wet, it should be made 
up in lumps, and not much broken. In mild weather, 7 cart 
loads of common farm dung, tolerably fresh made, is sufficient 
for 21 cart loads of peat moss ; but in cold weather, a larger 
proportion of dung is desirable. To every 28 cart loads of the 
compost, when made up, it is of use to throw en above it a cart 
load of ashes, either made from coal, peat, or wood ; or, if these 
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cannot be had, half the quantity of slacked lime may be ..sed, 
the more finely powdered the better ; but these udditions are 
nowise essential to the general success of the compost. 

** The dung to be used should either have been recently made 
01 kept fresh by compression, as by the treading of cattle or 
swine, or by carts passing over it ; and if there is little or no 
litter in it, a smaller quantity will serve, provided any spongy 
vegetable matter is added at making up the compost, as fresh 
weeds, the rubbish of a stack 3'ard, potato shaves, (parings,) saw- 
ings of timber, &c. ; and as some sorts of dung, even when fresh, 
are much more advanced in decomposition than others, it is ma- 
terial to attend to this ; for a much less proportion of such dung 
as is less advanced will serve for the compost, provided care is 
taken to keep the mass sufficiently open, either by a mixture of 
the above-mentioned substances, or, if these are wanting, by ad- 
ding the peat piece meal; that is, first making.it up in the usual 
proportion of 3 to 1 of dung, and then adding, after a time, an 
equal quantity more or less of moss. The dung of this quality 
of greatest quantity is shamble dung, with which, under the 
above precautions, 6 times the quantity of peat, or more, may 
be prepared. The same holds as to pigeons' dung, and other 
fowl dung, and, to a certain extent, also, as to that which is 
collected from towns, and made by animals that feed on grains, 
refuse of distilleries, &c. 

^ The compost, after it is made up, gets into a general heat 
sooner or later, according to the weather and the condition of 
the dung ; in summer, in 10 days or sooner ; in winter, not per- 
haps for many weeks, if the cold is severe. It always, how- 
ever, has been found to come on at last ; and in summer, it some- 
times rises so high as to be mischievous, by consuming the 
materials (tire-fa nging). In that season, a stick should be 
kept in it in different parts, to pull out and felt of, now and 
then ; for, if it approaches to blood heat, it should eithei; be 
watered or turned over, and, on such an occasion, advantage 
may be taken to mix it with a little fresh moss. The heat sub- 
sides after a time, and with great variety, according to the 
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weather, the dung, and the perfection of the making up of the 
compost, which then should be allowed to remain untouched 
till within 3 weeks of using, when it should be turned over 
upside down, and outside in, and all lumps broken; then it 
comes into a second heat, but soon cools, and should be taken 
out for use. In this state, the whole, except bits of the old de- 
cayed wood, appears a black, free mass, and spreads like gar- 
den mould. Use it weight for weight, as farmyard dung, and it 
will be found in a course of cropping fully equal to stand the 
comparison." 

This compost may then be put on the land in thQ same quan- 
tity that farmyard manure would have been, and, consequent- 
ly, by a little labor, 4 times the quantity of manure is produced 
by the mixture of the peat with the dung. It is found that lime 
is not essential to the formation of this compost The fermen- 
tation excited, is sutiicient to decompose the tannin and con- 
vert it into soluble extract The fibres, partially decomposed, 
are reduced into vegetable mould, and the whole assumes a 
uniform and rich appearance. A complete chemical change 
has taken place, and the peat, from being very inflammable, is 
now scarcely capable of combustion, and that only in a very 
great heat. There is no better nor more economical mode of 
converting peat into a rich manure. 

Dr. Jackson earnestly protests against the employment of 
acid peat in soils, and advises farmers to convert it into a 
neutral compost by means of animal manures, capable of gen- 
erating ammonia. He also recommends the mixing of lime and 
wood ashes with peat after it is fermentated sufficiently to 
give out ammoniacal gas by the action of alkaline matter, as 
lime emd potash will disengage a portion of ammonia from 
some kinds of peat, saturating the noxious acids, and convert- 
ing them into fertilising salts by combining with them. Hence, 
lime is generally a valuable top-dressing for rec aimed peat 
bogs, and* will render them fertile. 

On the subject of composting peat with lime and alkaline 
•alts, Dundonald remarks : ^ When hot or newly-calcined lime 
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18 broken into pieces of a small size, and mixed with pea^ 
moderately humid, heat is disengaged, and that heat, by the 
slaking of the lime when it is applied in too great a proportion, 
is so increased, as completely to reduce the peat to charcoal, 
and to dissipate, in a gaseous state, all its component parts, 
excepting the ashes, part of the carbonaceous matter, and such 
a portion of fixable air, (carbonic acid,) generated in the pro- 
cess, as is absorbed by the lime, by which that substance is 
made to return to the state of chalk. No benefit can, therefore, 
arise by this method of preparing peat with lime, the object 
not being to destroy and dissipate in a gaseous state, the com- 
ponent parts of the peat, but to make such a combination with 
the Ume, and the gas generated in the process, as will, on the 
application of the mixture to the ground, promote the growth 
of plants. 

''This object is best attained by mixing newly-made and 
completely-slaked lime, with about 6 or 6 times its weight of 
peat, which should l>e moderately humid, and not in too dry a 
state. In this case, the heat generated will be moderate, and 
never sufficient to convert the peat into carbonaceous matter, 
nor to throw off, in the state of fixable air, the acids therein 
contained. The gases thus generated will be imflammable, 
and phlogisticated air, (nitrogen,) forming volatile alkali, 
which will combine, as it is formed, with the oxygenated part 
of the peat that remains unacted upon by the lime applied for 
this especial purpose, in a small proportion. By this mode of 
conducting the process, a soluble ^line matter will be produced 
consisting of phosphate and oxalate of ammonia, whose ben- 
eficial effects on vegetation have already been described. 

** Inattention or ignorance of these important facts, has, prob- 
ably, in many cases, defeated the wishes of the farmer in the 
application of this preparation, which is particularly recom- 
mended as a top-dressing to grounds under pasture. The pro- 
portion of the lime to the peat here given, should be carefully 
attended to, and the mixing of the two substances together 
should bo nerformed under over, in a shed or outhouse, coo* 
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structed for that purpose, as too much rain, or a too great ex- 
posure to the air, will prevent a due action of the lime upon 
the peat The success of most operations, but more especially 
of those of a chemical nature, greatly depends upon a regular 
and due observance of circumstances apparently trivial. 

** This preparation of lime and peat is in a peculiar manner 
conducive to the growth of cfovei and of the short, as they 
are called, sweet kinds of pasture grasses. The soil also, by 
the application of it, acquires such a predisposing tendency to 
promote the growth of such grasses, as to prevent their growing 
afterwards rank, coarse, or sour herbage. 

*^ Notwithstanding that this preparation of lime and peat is 
certainly, when properly made, a valuable manure, yet the ad- 
vantages that may be derived, by using alkaline salts instead 
of lime, are of much greater importance and general utility ; 
in as much as the peat, by alkaline salts, is rendered complete- 
ly soluble ; whilst, by the application of lime, no greater pro- 
portion of it is made capable of solution than what is equiva- 
lent to the quantity of volatile alkali, which may be generated 
in the process ; besides which, a large proportion of the acids 
contained in the vegetable matter, combines with that which is 
calcareous, and forms insoluble compounds. 

**From experiments made with alkaline salts and peat, it can 
be asserted, that the effects of such a mixture, weight for weight, 
ire equal, if not superior, to those of dung.'* 

Frost has hardly any effect at all upon good peat ; for, on 
being exposed through the winter, it moulders, or crumbles, but 
slightly, and consequently it is useless to attempt to improve its 
quality by this means. 

Where peat is abundant, and charcoal cannot be econom- 
ically obtained, the farmer can find a good deodoriser by char- 
ring it for manure. Pull directions for performing this opera* 
tion may be found under the head of charred feat, in tho 
article ** charcoal." 

Swamp or beg muck differs from peat chiefly in being com- 
posed of fine humus, or vegetable mould, produced by decayed 
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vegetables, and therefore contains more or less of the natural 
food of plants. Its value, however, as a fertiliser, *.vill depend 
much upon whether the swamp or bog, from which it is pro- 
cured, has a running stream of water passing throjgh or from 
it, as in all such cases, the soluble portions of the mud are 
separated from the vegetable remains, and washed away; 
whereas, the muck taken A-pm those swamps or bog holes, 
having no mode of discharging their water, except by evapo- 
ration, retain most of the soluble portions of their animal and 
other organic remains, and consequently is richer in nitrogen 
and fertilising salts. 

When a dry season occurs, t * ^ prudent farmer will be indus- 
trious in removing or carting muck from evaporated swamps 
or other sunken places on or near his farm, and composting it 
with the dung or urine of animals, night soil, soap suds, or other 
putrescent matter; or, what would be better, to lay it in his 
barn yard, pig sty, or sheep fold, and let it become thoroughly 
mixed with the dung and urine of his stock. When thus man- 
aged, the compost is excellent, and suitable for almost any va- 
riety of soil, though best for those that are sandy and light 

It is not recommended to plow under mud of any kind that 
is recently dug, as it should either be composted with lime or 
putrescent manures, or lie exposed to a winter's frost, which 
will destroy its tenacity, and reduce it to a fine powder that 
will serve as a valuable absorbent of feculent matter and urine ; 
or it may be spread upon the field like ashes. But if it be 
plowed into the soil, before it has undergone fermentation by 
the action of salts, or has been mellowed by frost, it will remain 
in lumps in the earth for years without much avaiL 



FOMAOE, on AITLB MITRE— GEAPE SKINS AND SEEDS. 

PoBiACE, apple murk, or the refuse of ground apples afler the 
cider is expressed, is believed to be very rich in mineral mat- 
ter, and when left in abundance af.er it has been fed to cows 
and swine, it might doubtless be converted into a valuable 
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fertiliser. As it is diflBicult of decomposition, it rots very slow- 
ly, and consequently has not hitherto been much employed as 
a manure. Its decay might be hastened by using it in a com- 
post with some rapidly-decaying substance, as fresh horse dung 
or urine, or it may be charred after the manner recommended 
under the head of charred sawdust, &c. It may also be con- 
verted into ashes, and applied to the soil with good effects. 
From the laws which govern special manures, it is to be infer- 
••ed that pomace would be beneficial to apple trees. 

The skins and seeds of grapes, in wine-growing countries, may 
ilso be treated in a similar manner as pomace, and applied to 
>iie roots of vines. 



FINS STRAW. 

In those parts of the country where pine forests abound, the 
straw, or leaves, may be raked together, and carted to the yards, 
or folds, were animals are confined at night, T)r it may be used 
for bedding in their stalls. Employed in this way, it absorbs 
the urine, and becomes incorporated with the dung, forming 
in a few weeks, an excellent manure for almost any kind of 
crop that is required to be grown on light sandj'^ soils. 

In regions where marl is abundant, pine straw may be 
collected, and formed into a compost heap, consisting of a 
layer of leaves 1 foot thick, and then one of marl 3 inches 
thick, and so on alternately, until the pile is completed. In the 
course of 6 months, the straw will be sufficiently decomposed 
to be applied to the land, and will serve as an excellent manure 
on sandy soils. 

RAPE DUST. 

When the seed of rape, (Brassica napis,) is deprrved of its oil, 

it comes from the press in the form of hard cdkes, which, when 

crushed to powder, forms the rape dust so extensively employed 

In Europe of late years, as a manure. 

10 
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According to an analysis by Professor Way, 100 parts of the 
ash of rape cake gave of 

silica and sand, 13417 

nioepfaoric acid, 3SL70 

Owbonle acid, %Vi 

Solpluifie add, IM 

lime.... ,.,.,., fM B 

Magnesia, 14.75 

Oxide of iron, 4J50 

FMMh, 8U0 

dUoride of potafldom, 0l17 

CUoride of flodium, Q.46 

loom 

The entire seed of the rape, as analysed by the san^ author* 
ity as above, contained 4^Vths per cent, of nitrogen ; 37^^tbs 
of oil ; 6yVyths of water ; and 3^ths per cent, of ash. There- 
fore, a ton of rape cake will contain about 94 lbs. of nitrogen ; 
128 lbs. of mineral matter, id of which is phosphoric acid, )th 
potash, and |th magnesia. 

Rape dust is occasionally mixed with farmyard dung, and 
applied to turnip crops; but its principal use in Europe has 
hitherto been as a top-dressing for wheat, either harrowed in 
with the seed in the fall, or applied to the young plants in the 
spring, when it greatly accelerates their growth ; but if added 
in too large a quantity, in immediate contact with the seed or 
the young plants, on heavy, impervious soils, it often undergoes 
the putrid fermentation, and proves fatal or injurious to both. 

According to Professor Johnston, rape dust requires moisture 
to bring out its full fertilising virtues ; hence, he recommends 
its application chiefly to clayey soils, or to such as rest upon 
a stiff subsoil. It is seldom applied in England, therefore, to 
the barley crop, and even upon wheat, oats and tui.iips, it will 
fail to produce any decidedly good effects in a very dry season. 
The quantity to be applied to an acre may vary from 700 to 
1,000 lbs. 

It may be noticed as a curious fact, that the action of rape 
dust is dependent upon the pre<ience or absence of certain other 



VEGETABLE MANURES.' 219 

•ubstances in the soil. Common salt and sulphate of soda, 
when mixed with it under certain circumstances, lessen the 
effect which it would produce alone, and the same will prob- 
ably happen when it is applied, without admixture, to soils in 
which these saline compounds happen to be already present. 

Dissolved in water, and mixed with urine, rape dust forms 
one of the most efficacious of artificial liquid manures. Hence, 
it is probable that the most advantageous mode of using it on 
the land, after it has been dissolved in the urine tank, is, to ap- 
ply it by means of a water cart to the rows where the seed has 
been already drilled, or some time before it is put in. Where 
flax is to be sown, this mixture, applied a few days before the 
seed is put in, so as to allow it to sink into the soil, is considered, 
in Flanders, as next in value to the emptyings of privies, which, 
with them, hold the first rank for producing fine crops of flax. 
When a crop appears sickly, and not growing as it should do, 
owing to poverty in the soil, a top-dressing of rape cake dis- 
solved in water, if no urine is at hand, will generally excite the 
powers of vegetation ; and it is highly probable that it may 
greatly assist the effects of saltpetre or of nitrate of soda, 
where these salts are applied. — Rham. 

SBAWBED. 

All plants which grow within reach of the sea are good 
nanures. Those thriving upon rocks or attached to the 
i>ottom, on shoals, are regarded as the richest in fertilising 
salts, but they cannot always be reached on account of being 
covered with water. A considerable quantity of them, how- 
ever, is usually driven on shore in the vicinity of the rocks 
where they grow, particularly when the spring tides are high, 
accompanied by heavy rains, and a high-swelling sea occurs at 
the same time. At low water, the roots of the plants are ex- 
posed to the falling rain and the air, become loose, and detach- 
ed from their beds by the power of the waves, and are convey- 
ed far on shore by the rising tide. 
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Some kinds of seaweed are burnt for their ashes, and ap- 
plied as a manure, as has already been noticed, with an analy- 
sis, under the head of barilla, or kelp. 

Marine plants are generally of a soft consistency, and soon 
putrefy when buried in the soil. They are transient in their 
nature, and are not very nnarked in their effects beyond the 
first year ; but lor a single crop, the yield is very productive. 
They are sometimes suffered to dry before they ace used ; but 
this is a wasteful practice, as they contain nearly 90 per cent 
of water, which, in a great measure, is evaporated, if allowed 
to ferment; for there is no fibrous matter rendered soluble -by 
the process, while a part of the manure is lost. 

The best farmers use seaweed as fresh as it can be procured. 
But where it cannot be immediately applied, a good method to 
save the juices, is, to compost it in a flattened heap with dry 
earth or loam, and allow it to remain until ready for use. It is 
more common, however, and a better method, to haul it to the 
barn yard, or pig sty, and incorporate it with the dung. 

Seaweed may be applied to soil in almost any situation, and is 
proper for land that has been exhausted by wood ashes or lime. 
When its effects are over, the soil is in no worse condition than 
before it was applied, and any other manure can follow with- 
out injury therefrom. The oftener it is applied, the richer be- 
comes the land, as has been confirmed by experience in several 
of the maritime districts of New England, which have been 
kept almost constantly under tillage, where it occurs in great 
abundance, and has long been used as a manure. 

Seaweed, as a fertiliser, it is stated, improves both the growth 
and the flavor of most of our esculent herbs. 



BEFX7SB OF STARCH MANUFAOTOBIBS. 

Whxs the flour of wheat, barley, oats, Indian corn, &c. la 
mixed up into a dough with water, and this dough washed on a 
linen cloth with pure water, a milky liquid passes through* 
from which when set aside, a white powder gradually falla 
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This white powder is the ** starch " of wheaten oi other flour. 
When the raw potato is peeled and grated on a fino grater, and 
the pulp thus produced, well washed with water,** potato starch " 
is obtained in the form of a fine white powder, consisting of 
rounded, glossy and shining particles. 

Although starch constitutes a large proportion of the weight 
of the grains and roots usually employed for its manufacture, 
it is obvious, from the following table, that a large share of 
their bulk is rejected, and where it can be cheaply procured in 
abundance^ it will serve as an excellent manure, when applied 
to similar crops as those from which it is obtained : — 

Starch per eeuL 

Wheat........... 39 to 77 

Rye,.......- 50 « 61 

Barley, 67 « 70 

Oats, 70 « 80 

Indian corn, 77 *< 80 

Potatoes, 13 « 15 

SAW DXTST— SHAVnraS— TAW BARIC— WOODY FIBRE, BTO. 

Mere weody fibre, in all cases, seems to require fermentation 
or charring to render it nutritious to plants. Shavings of wood, 
fine chips, saw dust, the young shoots of trees and shrubs, 
usually require as much dung, or vegetable refuse, to bring 
them into a state of fermentation, as the most obstinate kinds 
of peat. They can much sooner be decomposed by the action 
of caustic lime than by the process of fermentation, as they 
may be speedily converted into a manure by being laid in a 
pit with alternate layers of newly-burnt stone lime. 

But the most profitable mode of disposing of these substances 
to the farmer, is, to char them, as directed under their respective 
heads in the article charcoal. 

STRAW AND CHAFF OF GRAIN. 

'Sbe straw of wheat, barley, oats, and rape contains a miX' 
lure of saline substances, as is shown in the article i tiiEs, uc^ 
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der their respective heads, which is exceedingly valuable as a 
manure to altnost every kini of crop. The same may also be 
said of their chaff. But, as it is thought to be a wasteful prac- 
tice to burn so large a bulk of vegetable matter, merely for its 
small amount of ash, it is believed to be more economical, as 
a general thing, to rot the straw and chaff in the dung pits or 
barn yard, instead of dissipating all its volatile matter into the 
air. Furthermore, as vegetable matter, or humus, appears to 
be really essential to a fertile soil, it would seem rational to 
supply that matter from this source. 

It is in the form of straw that dry vegetable matter is most 
abundantly employed as a manure. It is only, however, when 
already in the ground in the state of stubble, that it is usually 
plowed in without some previous preparation. When buried 
in the soil in the dry state, it decomposes slowly, and produces 
a less sensible effect upon the succeeding crop ; it is usually 
fermented, therefore, more or less completely, by an admixture 
of animal manure in the farm yard before it is laid upon the 
land. During this fermentation, a certain unavoidable loss of 
organic and generally a large loss of saline matter takes place- 
It is, therefore, generally theoretically true of dry, as it is of 
green, vegetable matter, that it will add most to the soil, if it be 
plowed in without any previous preparation. Yet this is not the 
only consideration by which the practical man must be guided. 
Instead of a slow and prolonged action upon his crops, he may 
require an immediate and powerful action for a shorter time; 
and to obtain this, he may be justified in fermenting his straw 
with the certainty even of an unavoidable loss. Thus the dis- 
puted use of short and long dung becomes altogether a question 
of expediency or of practical economy. 

Chaff partakes of the nature of straw, but it decomposes 
more slowly when buried in the soil in a dried state. It is also 
difficult to bring it into a state of fermentation, even when mixed 
with the liquid manure of the farm yard. 

The main general difference between vegetable matter of the 
same kind, and cut at the same age, wb^n applied as a manure: 
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in the gieen and in the dry state, consists in this : That in the 
former, it decomposes more rapidly, and, therefore, acts more 
speedily. The total effect upon vegetation will probably in 
either case be very nearly the same. But if the dry vegetable 
matter has been cut at a more advanced age of the plant, or 
has been exposed to the vicissitudes of the weather while 
drying, it will no longer exhibit an equal efficacy. A ton of 
dry straw, when unripe, will manure more richly than a ton 
of the same straw in its ripe state — not only because the sap 
of the green plant contains the materials from which the sub- 
stance of the grain is afterwards formed, but, because, as the 
plant ripens, the stem restores to the soil a portion of the sa^ 
line, especially of the alkaline, matter it previously contained. 
Afler it is cut, also, every shower of rain that falls upon the 
sheaves of grain, or upon the new hay, washes out some of 
the saline substances which are lodged in its pores, and thus 
diminishes its value as a fertiliser of the land. These facts place 
in a still stronger light the advantages which necessarily fol- 
low from the use of vegetable matter in the recent state, for 
manuring the soil. — Johnston, 

The straw and husk of ricCy according to the following analy- 
ses of their ash by Professor Shephard, are by no means des- 
titute of fertilising matter, and where they can cheaply be ob- 
tained in abundance, in the vicinity of rice plantations, they 
may be used for the bedding of animals in stables, or composti 
ed in the yards, or folds, with urine and dung :-^ 

Chaff, Strmo* 

Fhotphate oflima, IM S.QO 

Phosphate of potaeh, (nearly,) trace traoew 

SUica, (nearly,) 97.55 84.75 

Sulphate of potash, trace ., 

Chloride of potassium and loss, 1.13 2.56 

Carbonate of lime, OJSQ SO.OO 

Potash from the silicate, 8.60 

The chaff, or husk, contained 13y^ths per cent, of ash, and 
the straw 12|ths per cent 
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Wi!EDS AND HERBAOBOUS PLANTS. 

All weeds and hirbaceous plants, whether cultivated or wild, 
such as potato haulms, the vines of beans, peanuts, (pindars,) 
squashes, or melons, and all the well-known troublesome weeds 
which spring up about our cultivated fields and cleared land, 
as well as the ferns, (brakes,) of the woods, may be collected 
and laid in the pig sties and barn yards to putrefy and decom- 
pose with the urine and dung. Or they may be collected into 
compact heaps, and charred aAer the manner of bagasse, in 
the article charcoal, on a preceding page. They are all rich 
in fertilising salts, and hence, are valuable as a manure, how- 
ever they may be applied. 

It is stated that ferns, cut while the sap is in its height, and 
left to rot on the ground, are a great improver of the land ; for, 
if burned, when so cut, their ashes will yield nearly double 
the quantity of salts that any other vegetable can do. In sev- 
eral parts of the north of Europe, they are mown when green, 
burnt to ashes, which are made up into balls with water, dried 
in the sun, and employed in washing linen instead of soap. 
From this circumstance, we may be led to conclude that these 
plants would serve as an excellent manure. 



ANIMAL MANURES. 
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BLOOD. 



J^LOOD is an alkaline liquid, of a red color in the verteom^ 
and generally white in the in vertebral animals, which circu- 
lates throughout the whole body, and carries life to every part 
of it by means of innumerable vessels, ramifying from the ar- 
teries and veins. * Its temperature is the same as that of the 
animal in which it is contained ; that is to say, in man it varies 
from 96|°F. to 98f°; in fishes, 61|^; in dogs and cats, 102J**; 
in the hog, 105°; and in birds, from 102 J° to 106f°. It coagu- 
lates by the heat of boiling water, the strong acids, and by 
alcohol, as well as spontaneously in the open air, or in close 
vessels. 

This fluid, by its coagulation, is divided into two parts, one 
of which is liquid, transparent and yellowish, called the gerunif 
while the other is opaque, soft, denser, of a reddish color, and 
is named the crassamentumj cruoTj or clot. The blood which 
circulates through the arteries, is of a bright red, but that 
which returns to the heart by the veins is of a brownish rod, 
which, seen through the pellucid sides of these vessels, appears 
bluish or black. 

The crassamentum of the blood of a bullock, according to 
Berzelius, is composed of 36 per cent of fibrin, and 64 of red 
coloring matter; while the fibrin in man scarcely amounts to 
17i per cent And from the analyses of the same chemist and 
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Marcetf 1,000 parts of the blood of man and of a bullock gave 
the following results : — 



Ck>mpotiitioii. 

Water, 

Albnmen, 

Impure lactate and phosphate of soda, 

Extractive matter, 

Chloride of Bodium and potaasiom,. . . 

Impure soda, 

Sulphate of potaah, 

Earthy phosphates, 

Loss, 



Bkkzklius. 


Bullock. 


Man. 


905.000 

70.990 

^175 


905 
80 

4 


1.530 


6 
4 


4.750 


1 


1,000.000 


1,000 ! 



Marckt. 



Man. 



900.00 
86^ 

4.00 
e.60 
1.65 
0.35 
0.60 



1^000 



According to the researches of Proust, blood contains, be- 
sides the above-named substances, a portion of ammonia, a 
hydro-sulphuret, benzoate of soda, traces of acetic acid, slightly 
modified, and of bile. Brand and Vogel haVe proved, that, in 
vaccuo, blood gives out its own bulk of carbonic acid gas. 
Vauquelin found in it a yellow fatty matter, which Chevreul 
considered as being of the same nature as that of the brain, 
Barruel did not find the slightest trace of urea in 10 lbs. of 
bullocks' blood, while Provost and Dumas alleged that they 
found urea in the blood of a dog. 

Blood, therefore, contains certain quantities of most, if not 
all the principles found in animal substances, and constitutes 
a manure of the most active properties. In the vicinity of large 
cities or towns, it is carried off to some extent from the 
slaughterhouses, and converted into a rich and fertilising com- 
post In some parts of Europe, it is dried, and in the state of 
a powder, is applied with much effect as a top-dressing to many 
crops. 

Blood is always highly valued to compost with dried peat, 
charcoal, vegetable matter, f ne earth, or loam. It has been 
somewhat extensively applied to fruit trees; but the compara- 
lively limited q»'iiCNtity that can be obtained, precludes it from 
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a Jversal use It is most generally mixed with the offal of 
slaughterhouse.', and with the animal dung in the pits of hutch- 
er shops, where a substance of great value is found for adding 
to the compost heaps, or for mixing with farmyard manure. If 
butchers would keep on hand a large sto« k of dried pulverised 
peat, or swamp muck, to absorb the blood and offal of their 
slaughtered animals, it would richly pay the trouble and .cost, 
as it would form a mamjire that would readily sell at a very 
high price. 

BLUBBEH REFCrSE— TRAIN OIL. 

When the oil is expressed from the " blubbler," or the cellu- 
lar or muscular parts of the whale, a skinny or membraneous 
refuse remains, which has hitherto been employed with great 
advantage, both in Europe and in this country, as a manure. 
Whale blubber is composed principally of train oil and other 
animal matters ; but the oil constitutes by far the largest por- 
tion of the blubber; and to the presence of this oil, which 
does not appear to differ materially in composition from what- 
ever fish it is obtained, must be attributed the chief fertilising 
value of all tish. 

According to Thompson, 100 parts of train oil contained of 

ParU, 

Carbon, 68.78 

Hydrogen, 16.10 

Oxygen, 15.03 

100.00 

Spermaceti oil, according to Dr. Ure, consists, in 100 parts, of 

Partg, 

Qwbon, 7&0 

Hydrogen, 11.8 

Oxygen, 10.3 

100.0 

Pish oils, therefore, are composed of exactly the same mate- 
rials* that constitute most if not all vegetable substances, differ- 

10* 
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ing only in the proportions. Hence blubber, .^s well as train 
oil and other animal oils, which contain impurities, rich in 
nitrogen, may be classed among the most condensed manures 
that it is possible to apply to the soil. 

All practical writers on the application of blubber and train 
oil, and similar refuse, agree that to modify them, they niust be 
made into a compost with a large proportion of peat, swamp 
muck, earth, coal or wood ashes, or loam, though the propor- 
tions may differ under the diversified circumstances on which 
individual experience is founded. Animal or vegetable alkalies 
increase their fertilising power by converting them into soap. 
But quicklime diminishes their efficacy by liberating their am- 
monia, and also tends to render them insoluble. Hence, the 
mixing of lime is detrimental, as it deprives the blubber of its 
ammonia, and prevents fermentation. 

A correspondent in the London Farmer's Magazine found that 
blubber, in a crude state, as he applied it, destroyed, instead of 
assisting vegetation. Twelve years* experience, however, led 
him to a most successful method of using it, by mixing 9 loads 
of earth with 1 load of blubber. He first made a layer of 
earth 2 feet thick, building it a foot higher at the sides, 3 feet 
inward, like a stone wall, to form a cavity for the blubber. Af- 
ter the blubber had been laid on a foot in depth, similar layers 
were repeated, one above the other, until the blubber was ex- 
pended. The entire heap was then beaten dovi^n close at the 
top and sides, in order to exclude the air. In this state, it fer- 
mented, and the earth became impregnated with the ammonia 
and other gases escaping from the blubber. When this fer- 
mentation had abated, which required about 2 months, the heap 
was turned over from top to bottom. The lowermost layer of 
earth, which then became the uppermost, required an addition- 
al covering of fresh earth, in order to prevent the escape of 
ammonia by the second fermentation. After this fei mentation 
had abated, the heap was again turned, fresh earth added as 
before, and at the completion of the third fermentation, the 
compost was ready for use It was not put on the soil before 



ARIUAIi MARTmsS. 939 

it was from 9 to 12 months old, when it was applied both to 
grass and tillage lands, at the rate of 20 to 30 tons to an acre. 
It was also used for tillage crops of wheat, beans, and potatoes, 
on strong clayey soil, with remarkably good effects. 

An excellent compost for almost all kinds of crops may be 
made by dissolving 12 lbs. of American potash in 4 gallons of 
water, and mixing the solution with a gallon of train oil and 20 
bushels of dry mould. A mixture of a few gallons, also, of im- 
pure train oil with the usual quantity of bone dust, increases 
the turnip crop to a considerable degree whei*ever it is applied. 



SOKE BLACK, OR ANIMAL OHAROOAL-REFUSE OF SUGAR RB* 

FINERIES— ANIMALISED OARBON. 

When bones are charred or distilled at a red heat, in close 
vesssels, they leave behind a coaly residuum, to which 4he names 
" bone black" and "ivory black," have been applied. By this 
calcination, the animal matter is almost entirely decomposed. 
It still retains a little nitrogen, however, though seldom em- 
employed in a pure state as a manure, yet it is not wholly 
without effect in promoting the growth of cultivated crops. A 
good article of animal charcoal contains from 80 to 85 per cent, 
of phosphate of lime, besides other mineral matter. 

Bone black is chiefly employed in refineries for the purpose 
of removing the color from the solutions of raw sugar. Blood 
is also used for clarifying the same solutions, with quicklime, 
for neutralising the acid matter they contain ; thus render ng 
the sirups more capable of easy crystallisation. Consequently, 
the animal charcoal, blood, lime, and the coloring and other 
matters, separated from the sugar, become mixed together, and 
form the refuse of sitgar refineries. This refuse often contains 
from |th to ith of its weight of blood ; and hence, where it is 
employed as a manure, it is considered from 4 to 6 times more 
powerful than the pure animal charcoal, alone. 

The value of this substance depends very much upon the 
proportion of blood which it contains, and as this is in some 
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measun^ variable, its fertilising qualities must be variable alsa 
In Europe, as well as in this country, blood is used much 
more sparingly than formerly, and several of the larger re- 
fineries do not use it at all ; and hence, the refuse of many of 
our northern establishments is doubtless less valuable at pres- 
ent than it was in former years. Still, this refuse is suffi- 
ciently rich in fertilising matter to be employed where more 
economical manures cannot readily be obtained, provided it is 
treated with sulphuric acid, after the manner of dissolving 
bones and phosphate of lime, described in another part of this 
work. It is then of great service in producing vigorous growth, 
strong plants, and fine seeds. The quantity to be applied in a 
compost, to one acre of land, in tolerable good tilth, may 
vary from 160 to 200 pounds. 

This refbse does not appear always to have a constant com- 
position, but varies somewhat when obtained from different es- 
tablishments, which is due to the adoption of different modes 
of manufacture. In most refineries in the United States, blood 
is dispensed with, and the animal charcoal, in some cases, is 
only used in one operation of refining ; while in others, it is 
burnt, or revivified, a second and even a third time, carrying on 
two or three refinings before it is rejected as refuse. This, of 
course, alters the composition to a considerable extent. 

From the analyses of two samples of sugar refuse, taken 
from a refinery at New York, by Dr. Antisell, chemist to the 
American Agricultural Association, the following was the r^ 
suit:-- 

Oiarooal, 34.00 18 

Phosphate and carbonate of lime and magnesia, .... .63.35 65 

Sugar and organic coloring matter, with iatngUun,. . . 3.35 10 

Water, 1.40 13 



10(M» lot 



No. 1 would appear to have been used frequently by the largo 
amount of charcoal in it, the quantity of carbon which burnt 
bones alone would possess being not above that in No. 2. Hence, 
it is likely it was obtained by the burning of the sugar and 
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coloring matters obtained by a previous refining. From this 
abundance of charcoal, it would form a more valuable com- 
post than No. 2, but it has less of the sugar and coloring mat- 
ters, which, by their ready decomposition, warm the ground. 
In this respect, No. 2 excels. The quantities of bone earth in 
both are almost alike, and exceed the quantity in the same 
weight of bone dust or guano ; so that, when these manures 
are used for the sake of phosphate of lime, the charcoal is 
preferable as containing them more abundantly. No. 2 also 
contains an unusually large quantity of water. Taken as ft 
whole, I believe it more nearly represents the average consti- 
tution of refuse animal charcoal. I think it would make a 
valuable manure for pear trees and orchards generally. 

The estimation in which the refuse charcoal of the sugar 
works was held, has led to the manufacture of very useful imi- 
tations of it under the name of animalised carbon, A calcare- 
ous soil, rich in vegetable matter, (an intimate mixture of peat 
and marl or shell sand, would answer \^ll,) is charred in close 
vessels, and is then mixed at intervals with repeated portions 
of night soil as long as it disinfects it or removes its smell ; and 
to this mixture is added 4 or 5 per cent, of clotted and partially- 
dried blood. This animalised carbon is said to be of much 
value as a manure. The main objections to it are its liability 
to adulteration, and the uncertainty to which, even when skil- 
fully and conscientiously prepared, its composition must be in 
some measure liable. A ton of aninudised carbsn is sufficient, 
to manure au acre of turnips. 

BONES AND BONE EABTB. 

A BORE is a hard substance, unalterable in dry air, insoluble 
in cold water, yielding a jelly by the action of highly-condensed 
steam, and leafing, on calcination at a red heat, half of its 
weight or more of inorganic matter called " bone earth," or 
ash. The quantity of inorganic matter, however, contained in 
bones, is not constant, being less in the young than in the adult 
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animal, also less in the cellular than in the compact or more 
solid bones, and less in those of some species of animals than 
in those of others. Thus, when deprived of their fat, and ren« 
dered perfectly dry, the per-centage of inorganic matter con- 
tained in several kinds of bones is as follows : — 

PercmU 

The lower Jaw bone of an adult, 68.00 

Ditto. of a child of 3 years, 63.80 

A compact hmnan bone, .58.70 

A spongy human bone, 50.90 

The tibia of a Bheep, 48.03 

The TertebrsB of a haddock, 60.51 

Berzelius, who examined the bones of the human subjecti 
found that 100 parts contained of - 

Per cemt* 

Animal mattera, ! .33.30 

Phosphate of lime, 51.04 

Carbonate of iime, 11.30 

Fluate of lime,.^ S.0O 

Phosphate of miu^esia, 1.16 

lk)da, muriate of soda, and water, 1.90 

100.00 

According to Dr. Thompson, the constitution of certain bones 
of the sheep, ox, and of the haddock is as follows : — 



Organic or combustible matter, 

Phosphate of lime, 

Carbonate of iime, 

Magnesia, 

Poda, 

Potash, 



Ileum 
of a sheep. 



43 3 
50.6 
4.5 
0.9 
0.3 
0.3 



VnsJa 



Ileum 
of an ox. 



48.5 
45.2 
6.1 
0.3 
0.3 
0.1 



lOOJ 



Vertebra 
of a h&ddock. 



39.5 
56.1 

ao 

0.8 
0.8 



100.8 



The soda exists in bones probably in the state of common 
salt, and the magnesia in that of a phosphate. An appreciable 
quantity of fluoride of calcium, with traces of iron and mag- 
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nesta, are also generally found in bones, in addition to the sub- 
stances indicated in the preceding analyses. 

From the above, it will be seen that the inorganic matter, or 
ash, of human bones, consists in a large proportion of the phos- 
phate of lime ; and it contains also a considerable amount of 
the carbonate of lime, with smaller quantities of several other 
ingredients. It would seem, however, from the following table, 
Chat the proportion of carbonate of lime exists in less quantity 
in the bones of carnivorous animals. Thus, for every 100 parw 
of phosphate of lime there occurs in 

CarbanaU of lim$. 

Human bones about, S0.7 

B<me8of the sheep, S4.1 

Ditto. ox, laS 

Ditto. fowl, ^ U.7 

Ditto. haddock, 6J2 

Ditto. frog, 5.8 

Ditto. lion, S.8 

Again, recent bones contain a variable quantity of water and 
fat. That of the latter depends upon the position of the bone 
in the body, and upon the condition of the animal. The pro- 
portion of water depends partly upon the solidity of the bone 
and partly upon its age. According to Denis, the radius of a 
female, 

Aged 3 yean, contained 33L3 per oent of water, with a little fkt. 
AgedaOyears, ** 13.0 ** «* 

Aged 78 years. «* 15.4 *♦ «* 

The quantity of water thus present in bones performs an inn 
portant part in determining the action which bone dust is 
known to exercise upon the land. The oil is sometimes ex- 
tracted by boiling the bones. During this boiling, they absorb 
more water, and thus, when laid upon the land, undergo a more 
rapid decomposition, and exercise, in consequence, a more 
immediate and apparent, and therefore, as some may think, a 
more powerful and fertilising effect. 

From the preceding an^ilyses, it will be perceived that the 
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proportions are not to be considered as constant, because it 
varies not only in the different bones of the same animal, but, 
also in bones from the same part of the body of different ani- 
mals oi the same species. But the existence of such differences 
must render unlike the fertilising action of the bones of differ- 
ent animals, especially, if, as many think, this action depends 
in any great degree upon the quantity of phosphate of lime 
which they respectively contain. 

The use of bones as a manure is of great antiquity. There 
is found recorded a remarkable passage of their fertilising 
pdwers in a collection of Welsh manuscripts, recently pub- 
lished, with an English translation, by the Welsh M. S. S. So- 
ciety, under the title of " The lolo M. S. S." The passage to 
which direct allusion is made is a very short one, but is the 
more significant of truth from the fact of its being incidentally 
introduced at the close of the account of "The Prison of Oeth 
and Annoeth." The narrative refers to a period in history as 
far back as about the middle of the first century, when Caradog, 
(Caractacus, king of the Silures, inhabiting South Wales,) was 
warring against the Romans, and slaughtering them most ter- 
ribly. Afler those wars, in which so many of the CsBsarians 
had been killed, their bones, which had been lefl by the wolves, 
ravens, and dogs, like a white sheet of snow in many places, 
covered the fuce of the earth. Manawyddan, the son of Llyr, 
caused these bones to be collected together into one huge pile 
from one of the battle fields, with other bones found through- 
out his dominions, so that the heap became of marvellous mag- 
nitude. It then came to his mind to form a prison of these 
bones, in which to confine such enemies and foreigners as 
Height be taken in war; and he set himself to work and con- 
structed a large edifice with exceedingly strong walls of the 
bones, cemented together with lime. It was of a circular form, 
and of wonderful magnitude, the larger bones being placed on 
the outer face of the walls, and within the inclosure were 
many smaller prisons, or cells, formed of the lesser bones. 
Thi3 was called the " Prison of Oeth and Annoeth," which was 
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demolished several times by the CsBsarians, and rebuilt by the 
Cymry stronger than before. " And in the course of a long 
time," reads the remarkable passage before referred to, " the 
bones became decayed, so that there was no strength in them, 
and they were reduced to dust ; then they carried the remains 
and put it on the surface of the plowed land ; and frmn that time 
they had asionishiTig crops of whetU and barley, and of every other 
grain for many years/* 

In modern times, bones were not employed for manuring land, 
unless we except occasional instances of the application of an- 
ent tumuli for fertilising crops, before the year 1776, when Colo- 
nel St. Leger, then residing at Warmsworth, in England, who 
was the first person known to use them. The early progress 
does not seem to have been very rapid, from the practice of lay- 
ing them on almost unbroken, and as Professor Low informs us, 
they were used in immense quantities, frequently at the rate of 
60, 70, and even 100 bushels to an acre. Experience, however, 
has shown that the application of so large a quantity is not fol- 
lowed by a corresponding increase of crop, and a dose of 10 or 
15 bushels of bone dust is held, now, by many farmers, as quite 
sufficient for many soils. At the same time, the high price now 
paid for them renders such an extravagant use inadmissible, and 
has directed public attention to the most economical modes of 
applying them to the land. Much difference of opinion exists 
with regard to this point amongst practical men. Some prefer 
fresh bones to dry; others burned to unburnt; rotten or fer- 
mented bones to those that are fresh, and vice versd. In short, 
we meet with such conflicting assertions in regard to these 
points, that it ^yould seem almost impossible to form any de- 
cided opinion as to the most economical method of applying 
them to the land. 

Again, bones contain, as has been shown, a large proportion 
both of organic and of inorganic matter. On which of these 
two constituents does their fertilising action most depend 1 
Some regard the phosphate of lime, or bone earth, as the only 
source of the benefits so extensively derived from them; and 
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it is by supposing the soil to be already sufficiently impregna« 
ted with this phosphate, that Sprengel accounts for the little 
success wh ch has attended the use of bones in Mecklenburg 
and Northern Germany. Others, again, attribute the whole of 
their influence to the organic part, the gelatine, which they 
contain. Neither of these views is strictly correct Plants 
require a certain quantity of phosphoric acid, lime, and mag- 
nesia, which are present in the inorganic part of bones, and so 
far, therefore, are capable of deriving inorganic food from bone 
dust But the organic part of bones will decompose, and 
therefore will act nearly in the same way as skin, wool, hair 
and horn, which substances it resembles in ultimate compo« 
sition. It cannot be doubted, therefore, that a considerable 
part of the effect of bones upon all crops must be due to the 
gelatine which they contain. 

The organic matter of bones acts like that of skin, woollen 
rags, horn shavings, dtc., but as bone dust contains only about 
id of the organic matter which is present in an equal weight 
of either of the above substances, its total effect, in so far as it 
depends upon the organic matter, will be less in an equal pro* 
portion. But as this matter contains more water than horn or 
wool, it will decay more rapidly than these substances when 
mixed with the soil, and will therefore be more immediate in 
its action. Hence, the reason why woollen rags and horn shav- 
ings must be plowed in the preceding winter, if they are to 
benefit the subsequent wheat or turnip crops, while bcHie dust 
can be beneficially applied at the sowing of the seed* 

When bones are boiled, the oil will be separated, and a por« 
tion of the gelatine will, at the same time, be dissolved out 
Therefore, they will be in reality rendered much less rich as a 
manure. But as they at the same time take up a considerable 
quantity of water, boiled bones will decompose more rapidly 
when mixed with the soil, and thus will appear to act as ben- 
eficially as those unboiled. The immediate effect may indeed 
be equal, or even greater, than that of unboiled bones, but the 
to'Al effect must be less in proportion to the quantity of organic 
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matter which has been removed by boiling. Cases, however, 
may occur in which the skilful man will prefer to use boiled 
bones, because they are fitted to produce more immediate effect 
where^ as in the pushing forward of the young turnip plant, 
such an effect is particularly required. 

In so far as the efficacy of bones really depends upon their 
earthy constituents, the use of phosphorite or of marl, contain- 
ing phosphate of lime will, no doubt, greatly supercede them ; 
but in so far as it depends upon the animal matter they contain, 
bones exhibit their natural fertilising action, however rich the 
soil may already be in those compounds of which their earthy 
or incombustible part consists. 

Yet there is reason to believe, nay, it may be assumed as 
certain, that the phosphate and carbonate of lime, which bones 
contain so largely, are not without effect in promoting vegeta- 
tion. All our cultivated plants require and contain both phos- 
phoric acid and lime, and from the vegetables on which they 
feed, all animals derive the entire substance of their bones. 
This same phosphoric acid and lime, therefore, must exist in the 
soil on which the plants grow, or they will neither thrive them- 
selves nor be able properly to nourish the animals they are 
destined to feed. If a soil, then, be deficient in phosphate of lime 
or its constituents, it is clear that the addition of bones will 
benefit the after crops not only by the animal, but by the earthy 
matter, also, which they contain. And that such is the case, in 
many instances, there is good reason for believing. But that 
this can by no means account for the whole effect of bones, 
even supposing the soil to which they are applied to be, in 
every instance, deficient in phosphates, is clear from the fact 
that 260 lbs., (less than 6 bushels,) of bone dust per acre are 
sufficient to supply all the phosphates contained in the crops 
which are reaped during an entire four-shift rotation of turnips, 
barley, clover, and wheat. Yet the quantity of bones actually 
applied to the land is from 3 to 6 times the above weight, re- 
peated every time the turnip crop comes round. 

Still, granting that the chief effect of bones Apon the imme^ 
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diately succeeding crops is due to their organic part, upon what 
does their prolonged good effect depend ? Some lands show the 
effects of a single dressing of bones for 15 or 20 years, while 
others, after the application of 2 or 2i tons of bones have 
yielded 10 to 15 successive crops of oats, and have been sen- 
sibly benefitled for as many as 00 years after the bones were 
applied. This prolonged effect is also due, in part, to both 
constituents. When not crushed to powder, the organic matter 
of bones is always slow in disappearing, and slower the deeper 
they are buried. In some soils, also, the process is more slow 
than in other. The long-buried bones of the bear and of the 
stag, which had lain in the soil for an unknown period, still 
contained a sensible proportion of animal matter. So it is 
with the bones used for manure, when they are not crushed too 
fine. They long retain a portion of their organic matter, which 
they give out more slowly, and in smaller quantity every year 
that passes, yet still, in such abundance, as to contribute sensi- 
bly to the nourishment, and in some degree to promote the 
growth of the crops which the land is made to bear. So it 
would be with the horns and hoofs of cattle, if laid on in equal 
quantity, for they also decay with exceeding slowness. 

Still, the inorganic part is not without its use. If the soil be 
deficient in phosphates or in lime, the earthy matter of the 
bones will supply these substances. I only wish to guard the 
farmer against the conclusion, that, because bones often act 
for so long a period, therefore the organic matter can have no 
share in the influence they exercise after a limited period of 
years.-— Jo&n«to7i. 

There is great economy in reducing bones to as fine a con- 
dition as possible before applying them to the field. If added 
in their unprepared slate, they will yield a portion of their sub- 
stance to the crops; but 100 bushels will produce no more ef- 
fect for a single season, when thus applied, than perhaps 5 o^ 
6 bushels, when finely divided. If the 100 bushels, then, be 
ground or decomposed, and applied to 20 acres, there will be 
an equal amount of bene^t accruing to each in a single season, 
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tliat would be otherwise derived to the land for 20 successive 
years, if applied unground on a single acre. 

The forme in which bones are now applied to the land are 
live in number, namely, by grinding, by burning, by steaming, 
by dissolving in sulphuric acid, and by fermentation. 

Grinding bones to a dust or powder is an .expensive operation. 
Large and fresh bones are so hard and tough, that immense 
power is required for breaking and reducing them sufficiently 
for agricultural purposes. Costly mills of great strength, and 
requiring considerable motive power, are necessary. Such an 
outlay can only be justified where a large quantity of bones 
is to be prepared. There are no cheap machines within my 
knowlege, adequate to the objects, and adapted to the use of 
the small farmer. Unless a mill is erected by some individual 
or company to grind for a neighborhood, or for a more distant 
market, it would be advisable to adopt one or other of the 
modes described below of preparing them. 

Bone dust is usually sold by the bushel, the weight of which 
varies with the degree of dryness, and the fineness to which 
the bon^s have been reduced, say from 40 to 60 lbs. to a bushel. 

The burning of bones, at a red heat, in an open fire until every- 
thing in them combustible has disappeared, is a summary mode 
of preparation, but is attended with a certain loss of much of 
their valuable properties, leaving, in the dried bones of the ox, 
nearly half of their weight in ** bone earth," or " bone ash," 
which is composed of about 80 per cent, of phosphate of lime 
and 16 per cent, of the carbonate of lime, and 2 or 3 per cent 
of phosphate of magnesia, soda, and potash. All of these sub- 
stances are indispensable to vegetable growth ; and, unless the 
soil is previously supplied with them, bone ash cannot fail to 
add greatly to the augmentation of the crops. When burned 
bones are reduced to a powder, as has already been shown un- 
der the head of bi.fhosfhat£ of lime, and digested In sulphuric 
acid, diluted with once or twice its weight of water, the acid 
combines with a portion of the lime, and forms sulphate of limoi 
(gypsum,) while the remainder of the lime, and the whole of 
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the phosphoric acid are dissolved. The solution, theref(tej 
contains an acid phosphate of lime, or one in which the phod» 
phoric acid exists in much larger quantity than in the bone ash. 
By the above process, the bones are reduced to their finest con- 
dition, and most readily yield their substance to the roots of 
plants. 

The steaming cf bones^ reducing them by a new process, has 
attracted a considerable attention for a year or two past in 
Scotland, as suggested by Mr. Robert Blackall, of Edinburgh, 
who recommends exposing them to the action of high-pressure 
steam, in an apparatus especially constructed for the purpose, 
a description of which, together with a detailed process of 
steaming the bones are given in the London ^ Farmer's Herald*' 
for November, 1850, as follows: — 

^ The boiler is circular, 6 feet long, and measures 3 feet, 4 
inches in diameter. It is constructed of the ordinary boiler 
plate, of id of an inch thick. In the front, the man hole, or 
door, is placed, 9 inches from the bottom, 13^ from the top, and 
12i inches from each side. The man hole is closed by a plate 
door, secured by wedges and screw bolts in the usual manner, 
upon a jointing of hempen gasket. Inside the boiler, a straight 
false bottom of sheet iron, on which the bones are placed, is 
fixed immediately below the man hole. Close upon the bottom 
of the boiler a stop cock is placed, for the purpose of drawing 
off the liquid at the conclusion of the process, if necessary. 
On a level with the false bottom, is placed a gauge cock, to 
show whether the water has risen or fallen to that level ; about 
10 inches above, a second or a steam cock is fixed. A safety 
valve on the top of the boiler indicates the pressure of steam, 
and secures the boiler from explosion. The water for steaming 
the bones is filled in by a water cock at the top of the boiler. 
An extra steam cock is likewise placed at the top of the boiler* 
for the purpose of supplying steam for any other operation, as 
for steaming food, &.c., when required. The boiler is set in 
mason work, and lined with fire bricks, the length of the mason 
work being 7 feet, 2 inches, and 6 fee ., ^ inches in height, the 
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6ides speading out 13 inches from the boiler. Tke snrake of 
^ne fire passes off directly through the chimney, which is more 
.aan 16 feet in height. 

•'Early in the morning, the boiler is filled with bones, through 
the roan hole, and the door of the same is then fastened steam 
dght. To secure this, the gasket of hemp, which lies between 
the two metal surfaces of the boiler and the door, is smeared 
with a luting, made by moistening oatmeal with boiling water 
and working it by the hand into a stiff paste ; the door is then 
replaced, and screwed tight This luting, which perhaps may 
just as well be made of common flour, answers perfectly the 
purpose, and is much better than white or red lead, made into 
a paste with boiled linseed oil. 

*♦ When the boiler was first put into operation, only 7i cwt 
of bones could be packed in it, but in a short time, the man 
who had charge of the boiler, becoming better accustomed to 
the work, succeeded in packing 9i cwt. of bones instead of 
7i cwt. The water for generating steam is filled in the boiler 
to the depth of 12 inches from the bottom'/ and as the space 
between the true uxHtom of the boiler and the slip bottom, on 
which the bones rest, is 9 inches, the water rises about 3 inches 
amongst the bones. From the time of kindling the fire, it takes 
about one hour to get up the steam. During 24 hours, the 
steam is kept as uniformly as possible at a pressure of 25 lbs. 
to a square inch, a boiling during 22 hours- having previously 
been tried, but found insufficient for reducing afterwards the 
bones to powder with ease. As no water can escape in the 
form of steam during the boiling, one filling is sufiicient. Be- 
fore the withdrawing of the charge, tho fire is removed, the 
steam let off through the safety valve, and about 3 bucketsful 
of the watery liquid, equivalent to about 7i gallons, drawn off, 
in order to reduce the water to a little below the false bottom, 
on which the bones rest. The man hole ^ then unscrewed 
und the whole allowed to cool down for a short time. While 
still warm, the contents of the boiler are shovelled out succes- 
sively by one man, who is assisted by another, in crushing the 

11 



243 AraiAi. M AHinss. 

boner- tv« means of a wooden mallet The reducing to powdei 
18 rendered so easy by this process, that it requires no Icmger 
time for crushing the bones than for taking them out of the 
boiler; as fast as they are shovi^Ued out, by one, they are 
broken into a rough powder by the second roan. It is neces- 
sary to bring the bones under the action of the wooden mallet, 
in successive portions when still warm; for when allowed to 
become cool, they require a greater effort .0 bring them to a 
powder. The steamed bones treated in this manner contain 
much water, absorbed in the boiler ; thrown into a heap whilst 
yet warm, they not only retain their original heat, but in a very 
short time, the temperature of the heap Increases very consid- 
erably, and at the same time, a most disagreeable smell of pu- 
trefying animal matter is given off. The fermentation of the 
bones, however, which is the cause of this, and consequently 
the loss of ammonia, may be prevented entirely by adding a 
small dose of common salt to the steamed bones. 

''Nothing can be more simple and expedient than this new 
process. So soft are the bones rendered by it, that the above 
charge of 9^ cwt takes less than an hour for crushing them to 
powder. The only assistance required by the man in attend- 
ance is an extra man for about li hours, to break the bones 
with the wooden mallet, as they are shovelled out of the boiler, 
and to give him the bones, whilst he is in the boiler engaged 
in packing the same. As the time necessary for allowing the 
boiler to cool at the end of the operation, emptying its con- 
tents, crushing the bones to powder, packing the boiler with a 
new charge, and getting up the steam, does not exceed 2]- or 3 
hours. Five batches of steamed bones may be readily obtained 
in a week. 

**The changes bones have undergone, aiter having been sub- 
mitted to the operation of steaming, are very simple, but in 
order to understand them properly, let us look for a moment 
to their composition. * Those of animals consist of an or« 
ganic and inoiganic portion. On exposure to a strong heat, 
3 an open vessel, they tirst turn black, on account of the or* 
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ganic matter becoming charred, and burnt perfectly white, 
after all the organic mailer has been dissipated by the heat 
JBones thus treated, and subsequently washed with water, ap- 
pear soft and pliable; boiled with water, they become com- 
pletely dissolved, forming with the same a thickish, sticlcy 
liquid, which on cooling gelatinises. *On account of this prop- 
erty, the organic matter of bones is called * gelatine,' and is 
essentially the same substance as glue. Some of the gelatine 
may be extracted by boiling the fresh bones, without treating 
them first with muriatic acid, and this is the case in the above 
steaming process. 

** Steamed bones decompose more readily in the soil than 
bones in their natural state ; and for that reason they sire likely 
to be quicker and more powerful in their action as a manure 
than the latter. They differ in their composition but slightly 
from fresh bones, with the exception, that the organic matter 
has undergone some change, whereby the bones are rendered 
more easily available as food for plants. Long experience, 
indeed, has taught some farmers to prefer bones, previously 
boiled by the glue makers to those in a natural state, particu- 
larly for old pastures, and it is therefore more than probable, 
Aat crushed and salted bones, prepared by Mr. BlackalFs pro- 
cess, will be found more valuable still." 

The following are the results of two analyses of bones pre- 
pared by the new process by Dr. Anderson, chemist to the 
Highland and Agricultural Society of Scotland :•— 



• 



JVb. 1. JTo. t. 

Water, 12.66 13^ 

Animal matter, S7.37 19.90 

Boae earth, 59.S7 6034 



100.00 100.00 

4 



In order to form a correct estimate of the advantage of Mr. 
Blackall's method, it is necessary to compare the composition 
of these bones with that of those prepared by the ordinary 
pro<*.ess as it is very evident that a certain proportion of the 
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gelatine, or glue, which is very soluble in boiling water, mjoA 
have been extracted by the steaming. In looking into the sub- 
ject, however. Dr. Anderson was unable to find any an lysis of 
bones in the stftte in which they are used as a manure, and he 
found it necessary to analyse several specimens of agricultural 
bones, of which the foiiov^ng are the results : — Na 1 were drill 
bones, in pieces about an inch in length. No. 2, ordinary finely- 
crushed bones ; and No. 3, the entire bones in the state in which 
they are sold to the bone crushers by the persons who collect 
them:«- 

JW>. 1. Jfo. 2. JVC J, 

Water, lOM 10.39 14.79 

'AnloMl mattar, 41.8B 48.00 37.0S 

IfODO aarUl,. •....• .40al,«. .....>■•.• .47.U1. •.•«...••• .4B>19 



100.00 100.00 100.00 

From a comparison of these analyses with the former, it is 
manifest that they contain much more animal matter than the 
steamed bones, the amount averaging 40 per cent ; while in the 
latter, in one case, we we have only half that quantity, and in 
the other about 27 per cent Now, it must be very clear that, in 
the production of a ton of steamed bones, it is not sufficient to 
reckon the mere cost of steaming in addition to that of the crude 
bones, but that the loss of animal matter must be taken into ac- 
count Supposing the crude bones to contain exactly 40 per cent 
of animal matter, a very simple calculation shows that they must 
lose 26 per cent, in order to yield a substance which shall con- 
tain 20 per cent of animal matter. Supposing then, that 'the 
crude bones cost £A per ton, the same quantity, as prepared by 
Mr. BlackalPs process, would cost £>b 6s. Sd., independently ot 
the cost of steaming. It is true that the whole quantity of the 
phosphate of lime will remain in the bones, but it must be re- 
collected that the gelatine which is extracted is a very valuable 
manure, and extremely rich in nitrogen, so much so that Bous- 
singault, who has given a comparative table of the value of 
manures, founded upon the amount of nitrogen they containi 
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estimates, (irrespective of the phosphate of lime,) 6 parts of 
bones as equivalent to 100 of farmyard manure. Now, by Mr. 
Blackall's method, the animal matter extracted must be en- 
tirely lost, or it must be recovered by evaporating the conden- 
seii steam, or, in the event of the quantity of water being suf- 
ficiently small, by converting it into a compost. Any such 
operations, however, must, to a greater or less extent, add to 
the original cost of the bones. 

It is quite possible that, by the use of a proper steammg 
vessel, the quantity of gelatine extracted may be reduced con- 
siderably under what it was in either of the specimens analy- 
sed, but it admits of question whether this very extraction may 
not be connected with the softening process. It is well known, 
at least, that bones, from which all or nearly all the animal 
matter has been extracted by boiling in water under pressure, 
are so soft that they may be reduced to fine powder by rub- 
bing them between the fingers. 

These are disadvantages which are likely to limit considerably 
■the value of Mr. Blaekall's process; but it may, notwithstand- 
ing, prove valuable in remote districts, where small quantities 
of bones may be collected at such a distance from a bone null- 
as to render it unprofitable to transport them to it. The superi- 
ority of steamed bones as a manure is a question which can be 
properly determined only by experiment in the field, and it is 
not impossible that good results may be obtained from themj 
though they can never form a substitute for bones dissolved by 
an acid. 

The dissGiving of bones by sulphuric acid has been practise<^ 
for some years past by several emiment agriculturists both iu 
£urope and-in this country, and when applied to the soil, was 
attended with beneficial results. Various proportions of acid 
have been iried as the proper quantity ; but, in cases where 
the bones were to be completely decomposed, half of their 
weight was thought to be sufficient ; while others recommend 
that a complete solution should not take place at once, in order 
that a portion of the bones might be left for the benefit of this 
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succeeding crops; and that at the same time, a sufficient qaan 
tity might be rendered soluble for the wants of the first year. 

The following method of dissolving bones in sulphuric acid 
is given by Mr. Alex. J. Main, a practical farmer, of Whitehill, 
in the ** Journal of Agriculture " and the ^ Transactions of the 
Highland and Agricultural Society of Scotland,'* for January, 
1851 : — **' Get a joiner to put together a rough box — something 
like a cooler for steamed food, but higher in the sides — say 8 
feet long by 3 feet or 2 feet, 6 inches high, and 3 feet wide, dove- 
tailed and jointed with white lead. The box prepared, put in 
the water of the preparation first ; then the sulphuric acid, al- 
lowing one half mare bulk of water than acid, and one half less 
weight of acid than bones ; that is, to a gallon of acid, allow a 
gallon and a half of water ; and to 100 lbs. of bones, allow 60 lb& 
of acid. To the water and acid, the bones must now be added, 
(finely broken up into half-inch fragments, or less,) mixing the 
whole iruimately and equally. This done, cover up the box, or 
tank with straw or old sacks, laid on pieces of wood ; or have 
a rough wooden lid to the box ; and then allow the whole* 
to stand, utUouchedt for 48 hours. The process of manufacture 
will then be complete* In anticipation of its necessity, I would 
recommend a careful accumulation of the house ashes during 
the year, kept in some dry place. When the operation above de- 
tailed is compleled, put the ashes in a heap in a convenient 
position for the tank; make then a basin at the top 'of the heap, 
and lift the dissolved bones out of the tank, placing them in 
the basin. Turn over the entire heap with shovels, two or 
three times, till the whole is well mixed, and the preparation 
will then be perfectly fit to be handled, or at least be spread, 
out of a cart with shovels, and put on the soiL This process 
may be attended with a little trouble at first ; but once or twice 
done, the difficulty is past, and no one giving his attention to 
the matter will afterwards regret his perseverance.*' 

The following is another good method of mixing bone dust 
with sulphuric acid, as given in the ** London A^icultural Gst 
zette '"-—•'' Lay 80 bushels of bone dust in a conical heap ; pour 



on water till it begins to run off at the base ; leave it for a 
couple of days; then spread it abroad somewhat, leaving a 
raised rim, (which should be tra^ipled firm,) and a basin-shaped 
cavity ; pour on more water till it will no longer remain in the 
heap ; and then islowly pour about 1,000 lbs. of sulphuric acid 
over the heap. Turf ashes, (about 300 bushels,) may, with ad- 
vantage, have been previously laid around the edge of the heap^ 
When the heap has somewhat subsided, mix the bone dust to> 
gether again, into a conical heap ; cover it with the ashes; and 
leave it for a few weeks. The whole may th«i be mixed with 
the dry ashes, and will be ready for drilling. It will suffice for 
10 to 20 acres." 

Bones, it is stated, may be dissolved, also, in strong caustic ley^ 
such as is used by the soap boiler, and will form a paste of the 
consistency of butter, which may be reduced to any thinness 
of fluid required for application as a liquid manure. 

The decomposition cf bones by fermentationy without the aid of 
sulphuric acid, is another method which has been practised 
with success both in Europe and this country. The bones, 
which must be fresh, are first thrown into compact heaps, and 
then mixed with moist sandy loam, ashes, or earth, when they 
will be gradually heated and decomposed. The decomposition 
will be materially hastened by occasionally sprinkling them 
with urine, and especially by mixing them with fresh horse 
manure. If they have been deprived of their animal matter 
however, they will not readily ferment. The presence of nitro- 
gen appears to be essential to induce and carry forward fer- 
mentation, and this is found only in the organic matter of the 
bones. During the fermentation, putrefactive odors are given 
off, that occasion a los" to the manure, which objection, in a 
degree, may be remedied by covering the heap with a layer of 
rich decayed turf, peat, charcoal, gypsum, or any other good 
absorbent. 

Mr. Miles, of the Royal Agricultural Society of England, has 
distove -dd a process for preparing bones for manure without 
the use t acids ; and, instt&d of sand ashes, or earth, he uses 
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saw dust as the material for coverios ap the heaps, double the 
amount of heat being evolved, and the disintegration being 
efiected much more rapidly and effectually. He piled up the 
bones into a heap, which he first moistened well with water, 
and then covered it over to a depth of 2 or 3 inches with saw 
dust, by means of which, not only were the bones speedily con- 
verted into a manure, but the saw dust also. By this process, 
however, the decomposition of much anunonia takes place, and 
escapes in a volatile states as «t is developed, and is lost 

OOaAL AXm OOBAL SAjn>. 

CoBAL is a general name for those marine polypifers, which 
have stony or horny axes. It is of various colors, and is 
composed principally of carbonate of lime, assuming some- 
times the character of trees or shrubs, and at other times a 
round foruL Corals are the solid secretions of zoophytes, pro- 
duced within the tissues of polypes, and corresponding to the 
skeleton in the higher order of animals. The surface is usually 
covered with radiated cells, each of which marks the position 
of one of the polypes; and when alive, these polypes appear 
like flowers over every part of the zoophyte. 

Coral sand, which is similar in its nature to coral itself, has 
been freely used in France as a manure in the same way and 
with similar effects as marl. It is preferred by the farmers in 
a fresh state, probably because it contains both more saline 
as well as more animal matter than after it has been exposed 
for some time to the air. Payen and fioussingauit, it will be 
remembered, ascribe the relative manuring powers of different 
substances when applied to land, by the quantity of ammonia 
or nitrogen, which they severally contain, and thus, compared 
with farmyard manure, attribute to coral sand the following 
relative values : — 

JOO llNU of tamjurd manure, contains of nitrogen, . . .0.40 Ih, 
*^ of corUsand, (merl,) (Ul •* 

That is to say, so far as the action of these substances is de* 
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pendent upon the nitrogen they contain, fresh coral sand is 
nearly W more valuable than an equal weight of farmyard 
manure. 

A sample of fine infusorial sand, which is highly prized by 
the local farmers on the coast of Normandy, as analysed by 
Professor Johnston, consisted of the following ingredients : — 

Oi]ganic matter, » S.06 

Chloride of sodium, (common salt,) 1.01 

Gypeam, (plaster,) » 032 

ChlOTide of calcivm, 0.73 

Magnesia, trace. 

Carbonate of lime, 43.50 

Alumina, 0.17 

Oxide of iron, L90 

Oxide of manganese, trace. 

Insoluble siUcious matter, 47.60 

90.08 

From this analysis, Professor Johnston thinks that the value 
of this mealy sand does not depend solely upon the lime, (434- 
per cent,) it contains, but is derived in some measure, also, 
from the 6 per cent, of organic matter, and the 2 per cent of 
soluble salts, which are present in it. It is remarkable, also, 
for obtaining nearly half its weight, (48 per cent,) of silicious 
matter in the state of an exceedingly fine powder. Its value, 
therefore, over the coarser shell sand, consists in its organic 
matter and soluble salts, and in the minute state of division in 
which its particles are found. This fine powdery state enables 
it to be mixed more minutely with a clayey soil ; causes an 
equal weight to go further ; and prevents it from opening and 
rendering still lighter the more sandy soils, in the manner 
coarse fragments of shells would be apt to do. In Normandy, 
it is generally applied in the form of compost and is extensive- 
ly mixed with farmyard manure, which it is said greatly to 
irn-^ove. 

It is well kn^wn that the reefs and shoals of the Keys of 

Florida, as well as of the Bahama Islands, in many places, arc 

11* 
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composed entirely of the fragments of brokenr or comminuted 
coral, shells, infusoria, &c., the supply of which is inexhausti- 
ble, and would subserve the purpose of manuring all the culti- 
vated lands in the Atlantic states, for thousands of years. The 
cost of procuring this sand, and delivering it at any of our 
seaports, south of Boston or New York, would probably not 
exceed $3 or $4 the hundred bushels; and if it were brought 
here, as ballast, from Key West, or Nassau, New Providence, it 
could be afforded for much less. This is a subject, worthy of 
investigation, and experiments might be tried, on a limited scale, 
by our agriculturists, both at the north and at the south. 

DUNG, OR THE BXOREMENT OF ANHAALS. 

Of all fertilisers, the dung, or excrement of animals, is the 
most universal, as well as the most valuable to the cultivator > 
and has often well been described as the farmer's ** sheet 
anchor." It is the earliest mentioned of all manures ; although, 
it is first noticed as being employed in Palestine for fuel 
(Ezekiel, iv. 12, 16) ; and even to this day, in the barren des- 
erts of the East, the dung of camals, after being dried in the 
sun, is the only kind of fuel the natives possess. 

The dung of animals is spoken of by all the early ffreek 
and Roman agricultural writers, who describe its application 
and uses with a fullness and clearness Ihat cannot be misun- 
derstood. Thus, Theophrastus, who wrote in the fourth century 
before our era, describes the properties which render dung ben- 
eficial to vegetation, and dwells upon composts. He also re- 
commends the stubble to be left long at the time of reaping, if 
the straw is abundant ; '* and this, if burned, will enrich the 
soil very much, or it may be cut and mixed with dung." And 
Cato, who wrote 150 years before Christ, thus expresses his 
conviction of the importance of this manure ; — " Study to have 
a large dunghill keep your compost carefully ; when you carry 
it out in autumn scatter and pulverise it. Lay dung around the 
roots of your olive trees in autumn." Again, ne advises the 
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use of p%Jon dung for gardens, meadows, and grain fields, as 
well as the dregs of olive oil. Furthermore, he recommends 
the farmer carefully to preserve the dung of all descriptions 
of animals. We learn also from Columella and Pliny, that the 
Romans collected their manure and stored it in covered pits, 
in order to check the escape of drainage by the rains, and 
evaporation by the sun. They also scattered pulverised pigeon 
dung over their crops, and mixed it with the surface soil by 
means of the hoe (sarcle). The former of these writers ad- 
vises the cultivator not to carry more dung on the field than 
the laborers can cover with the soil the same day, as the expo- 
sure to the sun does it much injury ; and he enumerates as well- 
known fertilisers, night soil, the excrements of birds, sheep, 
cattle, the ass, the goat, and of pigs, as well as urine (especi- 
ally for apple trees and vines). Varro, also, mentions many 
kinds of animal manure, and is particularly minute in his enu- 
meration of the dung of birds, and includes even that of black 
birds and thrushes kept in aviaries. 

In the year 1670, Conradus Heresbachius, a learned German, 
published his ** Poore Bookes of Husbandrie," translated and en- 
larged by Barnabe Googe, Esquire, in which he mentions the 
various kinds of manure in his days. He speaks of the dung of 
poultry and pigeons in high praise ; but condemns that of ducks 
and geese. Human faeces, he says, when mixed with rubbish, 
is good; but by itself, is too hot. Of the dung of animals, he 
mentions that of the ass as first in order for fertilising effects ; 
then that of sheep, goats, oxen, horses, and lastly, that of swine, 
which he says ** is very hurtful to corne, but used in some places 
for gardens." Again, he says: "The weeds growing about 
willow trees, and fern, &c., you may gather and lay under your 
sheep.** He speaks of the practice of placing turfs and heath 
clods in heaps with dung, much in the same way as Lord 
Meadowbank has advised with peat. He also advises the 
placing of the same turf parings in sheep folds. " This is also 
to be noted," says our author, " that the doung that hath lyen a 
yeert is best for corne, for it both is of sufficient strength and 
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breedeth less weedes ; but, upon meadowe and pasture you 
must laye the newest, because it brings nx»st grasse, in Febru> 
arie, the moone increasing, for that is the best time to cause 
increase of g'*asse.'' 

To enter into the present state of agriculture in all parts of 
the civilised world, the enlightened farmer hardly need be told 
that the basis "^pon which good husbandry is founded, is ma^ 
nures ; and that, among these, above all others, animal excre- 
ments are the best adapted to our varied climate, soils, and 
crops. Observation of the simplest facts must have shown the 
merest novice that good crops are generally insured by the 
abundant application of barnyard manure. But if one has not 
an abundance of this, he must make up the deficiency by some 
substitute from another source. 

It is well known that the nature and properties of excremen* 
titious manures depend upon the species of animal from which 
they are derived; upon the food on which they subsist; upon 
the amount of labor or exercise to which the animals have been 
subjected ; upon the substances with which they are littered ; 
upon the length of time during which the manures have been 
kept ; and especially upon the care bestowed upon their man- 
agement aAer they are voided by the animals. -Hence, there 
are as many kinds of dung as there are of animals producing 
it, and in some respects, all differ from each other. The dung, 
for instance, of the cow, is not so rich as that of horses ; nor is 
that of the horse so rich as that of fowls ; and yet, the excre- 
ment of horses, cows, sheep, hogs, and geese all differ in their 
texture and composition, though IM upon the same pasture. 
Some animals digest their food more quickly than others, ow- 
ing to a difference in the degree of mastication ; the organisa- 
tion of their stomachs; and in the nature of their gastric juice. 
This makes a difference in the dung produced by the same 
kind of food. All animals feed on pure vegebles, or vegetable 
and animal matter mixed, or on other animals that feed on veg- 
etables alone. Those which feed on the latter are made up of 
the same elemerta as the vegetables themselves, only under a 
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difforent form ,* and therefore, the dung of animals that feed 
upon these may still be considered as vegetables in a putrefied 
state. 

As the elementary composition of the dung of the aifferent 
kinds of animals is a point which is not undeserving of consid 
eration in a work like the present, I have thought proper to treat 
of them under separate heads. Thisj however, is believed to 
be needless by some, as Jt requires more pains and expense to 
keep these manures by themselves in the barnyard or else* 
where, and use each of them by itself, than all the advantages 
arising from this method of treatment above the ordinary way, 
can possibly amount to. These manures may be arranged and 
treated of in the following order : — 

Excrement of the Ass. — ^The structural difference between the 
horse, the ass, and the mule is so trifling, that all the essential 
points of their organisation may be regarded us the same ; and 
consequently, except in cases where there is a variation in their 
food, their manure is very similar in character. Heresbachius, as 
has already been stated, regarded the dung of the ass as ^st in 
order annong excrementitious manures ; and most of the old Ro- 
man writers on agriculture speak highly of its fertilising ef* 
fects. Even in Spain, at the present day, it is preserved and 
collected with great care, and is frequently composted with the 
urine of the animals, with the leaves or spray of trees and 
shrubs, employed as litter in the stalls where these animals are 
kept In many parts of the United States, also, where mules 
are abundant, a similar practice prevails in littering their pens 
or stalls with muck, pine straw, or other leaves of trees, which 
are speedily converted thereby into an excellent manure. 

Excrement of the Camel — ^The dung of this animal is but little 
used as a fertiliser, even in the countries where it most 
abounds, as it is more valuable, when dried in the sun, to be 
employed as fuel. It is similar in it» nature to that of the cow, 
and when applied as a manure, it ^ attended with about the 
same effects. From its limited supply, however, it must ever 
be precluded as a fertiliser from general use. 
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Excrement of the Cow. — ^Under this head, also is included tho 
dung of the ox and of other animals of the same species. Thin 
substance forms by far the largest proportion of the animal 
manure, which, in modern agriculture, is at the disposal of the 
practical farmer. It ferments more slowly than night soil, or 
the dung of the horse and sheep. In fermenting, it does not heat 
much, and it gives off little unpleasant or ammoniacal odor. 
Hence, it acts more slowly, though for a longer period, when 
applied to the soil The slowness of the fermentation arises 
chiefly from the smaller quantity of nitrogen, or of substances 
containing nitrogen, which are present in the dung, but in part, 
also, from the food swallowed by the cow being less perfectly 
masticated than that of man or of the horse. It is in conse- 
quence of this slower fermentation, that the same evolution of 
ammoniacal vapors is not perceived from the droppings of the 
cow as from night soil and from horse dung. Yet, by exposure 
to the air, it undergoes a sensible loss, which, in 40 days has 
been found to amount to 20 per cent., or nearly ^th of the whole 
soli^raatter that recent cow dung contains. Although the com- 
parauvely slow fermentation, as well as the softness of cow 
dung, fits it better for treading among the straw in the open 
farm yards, the serious loss which it ultimately undergoes 
will satisfy the economical farmer that the more effectually he 
can keep it covered up, or the sooner he can gather his mixed 
dung and straw into heaps, the greater proportion of this valu- 
able manure will he retain for the future enriching of his fields. 

According to Boussingault, the excretions of a cow fed on 
hay and raw potatoes, including the urine, in a dry and in a 
moist state, contained of 

Drf, JMtt, 

OtfboD, 39^ SJ0 

Hydrogen, 4.7 OM 

Oxygen, 3i5 4JB1 

Nitrogen, Sil OSS 

ABh, (ealtfl and earth,^ 17.4 3.36 

Water, T. 88.44 

lOOJD lOOjQO 
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The feeces of cattle fed principally on turnips have been an- 
alysed by M. Einhof, and 100 ] arts evaporated to dryness yield- 
ed 28^ parts of solid matter; the 71} parts lost in drying would 
consist principally of water and some ammoniacal salts. In 
half a pound, or 3,840 grains, he found 45 grains of sand, and 
by> diffusing it through water he obtained about 600 grains of a 
yellow fibrous matter, resembling that of plants, mixed with a 
very considerable quantity of slimy matter. By evaporating 
the feeces to dryness* and then burning them, he obtained an 
ash which contained, besides the sand, the following sub- 
stances : — 

Porta 

Ume, ISLO 

Phosphate of Ume, 13,5 

Magnesia, 2.0 

Iron, 5.0 

Alumina, with some manganese, 14.0 

BiUca, SS.0 

Muriate and sulphate of potash, 1^ 

The ingredients of which the urine and faeces of cattle are 
composed, will, of course, differ slightly in different animals 
of the same kind, and according to the different food upon 
which they are fed ; but this difference will not, in any case, be 
found very material. Fat cattle yield better manure than those 
which are lean, or that from cows in milk ; because it contains 
more phosphate of lime. In lean animals, the phosphates go 
to nourish and build up the horns and bones, and in cows, it 
passes off in their milk. 

The dung 6f horned cattle is supposed by many to require a 
long preparation to fit it for manure. It is the practice of many 
gardeners, skilled in preparing choice composts, to keep cow 
dung for a period of three years before they apply it either 
ulone or as an ingredient in compost mould. In the opinion of 
the late Judge Peters, however, it begins to deteriorate after it 
is one year old. " T have put it on," he says, " after lying sev- 
eral years without any perceptible benefit. But the practice 
of plowing in hot and fresh dung, has of^en been to me a sub- 
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ject of regret It not only produces smutty crops in parts orer 
stimulated, but it cannot be equally spread or covered, so that 
much straw and little grain appear in some spots; and in 
others, scarcely any advantage is derived." When used in a 
fresh state, it should never be used alone, except on warm arid 
soils, but mixed with other substances that will easily pulver- 
ise, as the dung of the sheep, the hog, the horse, the pigeon, 
the hen, the duck, or some other animal manure, or with soot, 
coal ashes, sand, or marl. The question, however, as to the 
proper mode of applying the dung of horses and cattle more 
properly belongs to the article on fasmyard mahures, under the 
division of •* Homestead Manures;" for it is usually mixed in the 
farm yard with straw, offal, chaff, and various kinds of litter, 
and even it contains a large proportion of iibrous vegetable 
matter in itself. 

Excrement of Deer, — This is similar in its character and ef- 
fects to that of sheep; but from the limited supply in the hab- 
itable parts of this country, it can never be turned to much 
account 

Excremenl of the Dog, — This manure, wherever it could be 
obtained in sufficient abundance, has been found to be, it is 
stated, the " most fertile dressing of all quadruped sorts." More 
than 100 years ago, there lived a gentleman at Dagnal, in Bed- 
fordshire, England, who kept so large a number of setters and 
spaniels that they afforded him a considerable quantity of dung. 
In the vicinity of his house, he possessed an acre of gravelly 
soil, which he manured every year with the dung of his dogs. 
By this means, he was sure to raise the best crops of wheat, 
barley, beans, and peas, while many of the neighboring farm- 
ers failed from excessive drought and cold. 

The white dung of dogs, called album Groncum, and that ot 
carnivorous animals in general, have a very powerful corroding 
effect upon animal substances when the putrid fermentation is 
established ; that of dogs has not been examined* but it is sup- 
posed to consist chiefly of the earthy part of the bones that 
are generally used as food, the organs of that animal having a 
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powei of digesting hard substances to an extent almost be- 
yond credibility. Album Graecum was formerly used for in- 
flammation in the throat, but is now discontinued, and chiefly 
employed by leather dressers to soften leather, after the appli- 
cation of lime. A man and a dog fed on the same substances, 
animal and vegetable, will afford, in the different nature of the 
excrements, a most notable instance of the various materials 
into which the food has been transformed in passing through 
the different organs of digestion. 

Excrement of the Domestic Fowl — ^The dung of cocks and 
hens, like that of all kinds of birds, abounds in uric acid, 
which constitutes the whitish and farinaceous-looking part of 
their excrement. The urine of birds, let it be recollected, is 
voided in a solid form along with other matter ejected from 
their bowels. Their dung, therefore, is not dissimilar to urate^ 
or the dried urine of quadrupeds; and the less vegetable food 
they consume, the more fertilising their dung. Hence, the ex- 
crement of sea fowls, which subsist mainly upon fish, produce 
the richest manure that is known (guano). 

The composition of the dung of the domestic fowl varies 
with its food. When fed on grain, meal, or potatoes, it is much 
richer than when it lives on the husk and green indigestible 
parts of vegetables, which, being impurities, diminish its value. 
The more insects the fowl devours, the richer its dung. 

According to the analysis of M. Girardin, the excrement of 
the domestic fowl consists of 

V^ater, 7&00 

Azotised vegetable matter, '. 16.90 

Saline or mineral matter, &S4 

iJUBolnble matter, sand, &«., 5.66 

09.10 

If exposed to moisture, especially if it is recent, this substance 
rmdergoes fermentation, and loses a portion of its ammoniacai 
«alts. Thus, in poultry yards, it often accumulates in consider- 
able quantites, decomposes, and runs to waste. To guard against 
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this loss, it may be composted in equal quanti:y with moist 
charcoal dust, coal ashes, gypsum, peat, or mould, and allowed 
to ferment, when it will form an excellent stimulating top- 
dressing for grass lands, wheat, and other kinds of grain, just 
after sowing. By thus mixing it with peat, mould, &c., it di- 
vides or breaks it so well that it may be more readily scattered 
over the land. Hen dung is also good for fruit trees, particu- 
larly for quince bushes. It does the most good on clayey lands, 
but may be used on almost any soil. From 600 to 800 lbs. are 
sufficient to be applied to an acre of wheat or grass. 

Excrement (fthe Duck. — ^The dung of ducks differs somewhat 
from that of the domestic fowl, owing chiefly to the nature of 
their food, and partly to the difference in the organisation of the 
bird. According to Sir H. Davy, it stands next to hen dung in 
the scale of manures. It may be composted with rather more 
than a double quantity of peat, powdered charcoal, coal ashes, 
gypsum, or mould, and applied broadcast on grass lands or 
grain fields, just afler sowing the seed ; or it may be incorpora- 
ted with the dung of the cow, the horse, the pig, or of the sheep. 
The quantity to be used on an acre may vary from 500 to 
1,000 lbs. 

Excrement of the Goat. — The dung of goats is a hot, dry ma- 
nure, resembling that of sheep in its texture, but is less rich as 
a fertiliser, owing principally to the nature of their food, as 
there are few plants which they do not relish, and even they 
will browse on heaths, shrubs, and plants that sheep and other 
animals will reject. 

According to Boussingault, 18^- parts of the excrement of a 
goat are equal in fertilising effect to 100 parts of farmyard 
manure. From its limited supply in this country, this manure 
can never be turned to much account. Wherever it can be 
had, however, it may be applied in the same nanner as that of 
sheep, but in somewhat larger quantity. 

Excrement of the Goose. — The dung of geeso, like that of most 
water fowls, differs in some degree from birds which feed 
wholly on the land. It is less rich than that ot ducks, pig- 
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«ons, and hens, because they feed less on grain and seeds, and 
derive a considerable portion of their livelihood from grass 
and weeds, when allowed to run at large in pastures or fields. 
Its known injurious effects upon the grass where it is dropped 
arise from its being in too concentrated a state. In moist wea^ 
ther, however, or when rain soon after succeeds, ifr does little 
or no injury, and even when in dry weather it kills the blades 
on which it drops, it brings up the succeeding shoots with 
increased vigor, which are much finer, richer, and sweeter 
than before. 

Groose dung is as good for grass lands as it is for gram ; but 
there is some difficulty in getting it together, and spreading it 
on the fields. It has been proposed to adopt the same method 
with geese as is sometimes practised with sheep— keeping them 
upon the land required to be manured, turning them, for in- 
stance, upon a wheat field, late in autumn, and suffer them to 
run over it during the winter, or until they have eaten off the 
young wheat close to the ground, which they will readily do, 
as they are very fond of the young blade. While thus feeding, 
they would leave their dung very plentifully, and evenly 
spread over the surface, and the frosts and rains would suffi- 
ciently break and wash it into the soil, in consequence of which, 
it may be conceived that the wheat would rise again, in the 
spring, not in the least injured by the cropping, and the ground 
would be greatly enriched by this excellent manure. 

As it is difficult to spread goQse manure thin enough, with- 
out more or less injury to the crops, it may be mixed, like nen 
dung, with, charcoal dust, peat, gypsum, coal ashes,, or ricn 
mould, with which it will ferment, and after it is washed into 
the earth by the rains, it will gradually mellow the soil like 
other manure. The quantity of green goose dung that may be 
applied to an ordinary crop of grass or grain, may vary trom 
' 600 to 1,200 lbs. to an acre. 

Excremeni of ike Guinea Fowl. — The dung of this bird, as well 
as that of the peacock, from the nature of its food, and from 
Its internal organisatio] , greatly resenfbles that of the domes- 



tic fowl ; Y ut owing to the limited supply of this species of 
manure, it can be turned to no practical account. 

Excrement of the Hf^.^^The dung of swine is characterised 
by an exceedingly unpleasant odor, which, when applied to the 
land alone, it imparts to the vegetables, especially to celery and 
to the root .crops with which it is manured. Even tobacco, 
when manured with pig dung, according to Sprengel, is so 
much tainted, that the leaves subsequently collected are unfit 
for smoking. Hog dung, as the excrement of an animal that 
feeds partly upon animal, but chiefly upon vegetable food, is 
richer than that of any other creature which feeds upon veg- 
etables only. It is of a cold saponaceous substance, so much 
00, that in some countries it is substituted for soap. According 
to M. Girardin, 100 parts consists of 

Water, .T 75^ 

AxoilMd matter, 90.15 

8aliM nattar, AM 

lOOOO 

Boussingault estimates that 63^- parts of the excrement and 
urine of the pig are equivalent to 100 parts of farmyard manure. 

Pig dung is an excellent manure for hemp, hops, running 
beans, Indian corn, pumpkins, and other crops intended for 
food. It is best to employ it in a state of a compost with other 
fertilisers. A mixture of it, for instance, with urine, heightens 
the virtue of farmyard manure, exceedingly ; and this is a good 
way to employ it For grain fields, no method of applying it 
IS better ; for it does not ferment and mellow so well in the 
earth- when used alone, as when mixed with the dung of cattle 
and horses ; and it is so rich and stimulating, that it is di£5cult 
to spread it thin enough by itself If employed alone, how- 
ever, It IS excellent for meadow and pasture lands, producing a 
large, and at the same time, a sweet blade. It is also prefer* 
abl 3 10 most other kinds of dung for fruit trees and shrubs. 

No dung yields its virtue so readily as this ; and none loses 
it so quickly by improper management The time of applying 



• 
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It to the land should carefully be regarded ; for the falling of a 
gentle rain, just after laying it on, will wash it entirely into tho 
ground in a few hours ; while, on the other hand, a dry windy 
day will evaporate its efficacy, and the land will be but little 
better than if it were sprinkled with chaflf. Therefore, the 
careful farmer will not leave it spread upon the surface of his 
fields in a dry time, nor will he lay on too much at once. 

Being a strong manure^ pig dung serves the best purpose with 
mixing with it a large proportion of peat, mould, swamp or 
pond muck, weeds, straw, the leaves of trees, and other veg- 
etable matter that will easily decompose. It is almost incredi- 
ble how large a quantity of excellent manure can be obtained 
by supplying a pig yard with an abundance of the above- 
named substances, or other rubbish, to be worked over by the 
swine, and incorporated with their urine and dung. A half 
dozen of hogs have b.een known to make 30 or 40 loads of ex- 
cellent compost in a single year. 

In some parts of Europe, as well as in this country, land is 
sown with clover or peas, with the double object of feeding 
them off in a green state in the field, by swine, which are al- 
lowed to run loose, and of enriching the soil by the dropping 
of their dung. In the Southern States of the Union, this prac- 
tice prevails to a considerable extent in the cultivation of the 
the cow F£A, described in a preceding page, under the division 
of " Vegetable Manures." 

Excrement of the Horse. — ^Although the horse feeds almost ex- 
clusively upon vegetable food, there is a great deal of differ- 
ence between the manure produced from his feeding upon the 
green succulent grass of the pastures, and the dry hay and 
nutrit ous grain fed to him in the stable. The dung of the 
horse, it is well known, consists of the grosser parts of his 
food, mixed with the peculiar juices of his mouth and stomach. 
Thus, his gastric juice difl'ers from that of most of our other 
domestic animals, in containing a larger proportion of bile, 
which is secreted more rapidly directly from the liver in the 
absence o ' a gall bladder — an apendage that* the horse, the 
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ass, and other animals of the same natural family do not pos- 
sess. Hence, the admixture of the finely-comminuted, strong, 
and hearty food he devours, together with these peculiar ani- 
mal juices, are the causes of the remarkable active properties 
of this species of manure. 

Pure horse dung is moderately inarm, but hotter in its nature 
than that of the cow. It heats sooner, and evolves much am- 
monia, not merely because it contains less water than cow 
dung, but because it is generally also richer in those organic 
compounds of which nitrogen forms a constituent part Even 
when fed upon the same food, the dung of the horse will be 
richer than that of the cow, because of the greater proportion 
of the food of the latter which is discharged in the large quan- 
tity of urine it is in the habit of voiding. 

According to Boussingault, the dung with the urine, voided by 
a horse, fed on hay and oats, contained 76} per cent of mois- 
ture, and the composition in a dry and in a wet state was found 
to be as follows: — 

Z)rjr. rfeu 

Owbon, 2SA ai9 

H/drogen, 5jO L90 

Oxygen,.... 36.4 846 

Nitrogen, 2.7 4.13 

Salts and earth, 17.3 4.13 

Water, , 76.17 

100.0 100.00 

By the above analybes, it will be seen that the fresh horse 
dung, in a dry state, contains 2^ths per cent, of nitrogen. The 
same substance, on the authority last quoted above, when al- 
lowed to ferment, as it does in practice, will contain only 1 per 
cent, of nitrogen, and loses besides, nearly i^ths of its weight 
This gives some idea of the waste that always attends the prac- 
tice of neglecting the manures on a farm. In comparing this 
substance with other manures, 73 parts of the solid excrement 
of the horse are considered as equivalent to 100 parts of farnv 
yard dung. 
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In the short period of 24 hours, horse dung heats and begins 
.0 suffer loss by fermentation. Hence, the propriety of early 
removing it from the stable, and mixing it as soon as possible 
with some other material by which the volatile substances 
given off may be absorbed and arrested. The colder and wet- 
ter dung of the pig and of the cow will answer well for this 
purpose, or soil rich in vegetable matter, as peat, saw dust, or 
powdered charcoal, or any other absorbing substance which 
can readily be obtained ; or if a chemical agent be preferred, 
moistened gypsum may be sprinkled among it, or diluted sul- 
phuric acid. There is undoubtedly great loss experienced 
from the general neglect of night soil, but in most cases, the 
dung of the horse might also be rendered a source of much 
greater profit than it has hitherto been. 

The warmth of horse dung fits it admirably for bringing 
other substances into a state of fermentation. With peat, 
swamp or pond muck, saw dust, spent tan bark, weeds, the 
leaves of trees, mould, and almost every kind of rubbish, it 
forms an excellent compost for most kinds of crops ; and to 
soils containing much inert vegetable matter, it can be applied 
with much advantage. From its very hot nature, it is suitable 
for making hot beds, when it is new, and for nourishing early 
garden vegetables which require a considerable degree of heat 
to accelerate their growth. 

Great care should be observed that horse dung be not spoiled 
by " fire-fanging," or burnt in the heaps, before it is used. For, 
when so heated as to give it a white mouldy appearance, most 
of its virtue is gone. It is difficult to give it age in an unmixed 
state without tempering it with the dung of the pig, of the cow, 
or with some of the substances named above, when it will be 
suitable for land that' is neither too light nor too stiff. But, if 
buried in very cold, moist land, as soon as it comes frcm the 
stable, in an unmixed state, it has been remarked thai the crop 
succeeded be.ter than where the ground was dressed w^^n it in 
a rotten or fe mented state. 

In order to prevent fermentation, or overheating, of horse ma- 
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nure, the fanner can pour or sprinkle over .he heap, every few 
days, a moderate quantity of soap suds, old brine, or common 
salt. 

Excrement of Mutl — Human ordure, or ^ night soil," in gen* 
eral, is an exceedingly rich and valuable manure; but its dis- 
agreeable iidur, has, in most countries, rendered its use unpop- 
ular among practical men. This unpleasant smell may be in 
a great measure removed by mixing it with powdered charcoal 
or with half-charred peat, a n^ethod which is adopted in the 
manuiacture of certain artidcial manures. Quicklime is in 
some places employed for the same purpose, but though the 
smell is thus got rid of, a large portion of the volatile ammonia, 
produced during the decomposition of the nmnure, is at the 
same time driven off into the atmosphere by the lime, and con- 
sequently is lost. — Johnston, 

In general, night soil contains about iths of its weight of 
water, and when exposed to the air, undergoes a very rapid de- 
composition, and gives oif much volatile matter, consisting of 
ammonia, of carbonic acid, and of sulphureted and phosphu* 
reted hydrogen gases ; and finely loses its smell. In the neigh* 
borhood of many large cities, the collected night soil is allowed 
thus naturally to ferment and lose its smell, and is then dried 
and sold for manure, under the name of foudbexte, described 
under its appropriate head. 

Night soil is a mixture of urine and faeces, and must vary in 
composition, but as such, has never been examined. The faeces 
and urine separately were analysed by Berzelius, who found the 
composition of the faeces to be as follows :-~ 

Bemains of food, 7.0 

BUe, 0J» 

Albumen, 0.9 

A peculiar extractive matter, 2*7 

indeterminate animal matter, viscous matter, resin, and > ,^ » 
an insoluble matter, \ **•" 

flolts, 1J2 

Wf4«r, 73.3 

VOOJH 
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The salts had the following composition : — 

Carbonate of soda, 19.4 

Chloride of sodium, ,A5 

Sulphate of soda, 11.8 

Ammoniaco-magnesian phosphate, 11.8 

Phospliate oi' lime, 23J 

lOQlO 

Human urine is one of the most powerful of all manurea 
Left to itself, it speedily undergoes putrefaction, and evolves an 
abundance of amm^ <tiacal salts. Its composition consists of 

Urea, 3.01 

Uric acid, 0.10 

IndeterminatTi animal matter, lactic acid, and lactate ot)-ttj 
ammrria, S 

Mucus of ^'le bladder, 0.03 

Bulpbate ^ potash, 0.37 

Sulphate jf soda, 0.32 

Phosphate of soda, 03d 

Chloride of sodium, ..0.45 

Phoephate of ammonia, , 0.17 

Chloro-hydrate of ammonia, 0.15 

Phosphate of lime and of magDesla, 0.10 

Silica, trace. 

Water, 8350 



100.00 



The phosphates of lime and magnesia, which it contains, are 

extremely insoluble saus, and have been supposed to be held 

n solution by phosphoric acid, lactic acid, and hippuric acidt 

he latter of which is now regarded as a regular constituent of 

lealthy human urine. 

It is difficult to give an estimate of the comparative value of 
night soil; for the urine present is nearly altogether the valuable 
part, and the amount varies. It is, however, more active, (hot- 
ter,) and valuable than the best horse dung, being estimated at 
14, and horse dung at 10. Arthur Young increased his crop o^ 
wheat, on a poor gravel, from 12 to 31 bushels by 160 bushels 

upvvards of 6 bushels more than he obtained by 60 cubic yard« 

12 
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of farmyard manure. According to Boussingault, when drieJ 
in the air, it is 10 times as fertilising as good farmyard dung. It 
may be composted with ar y of the ordinary manures, and should 
be plowed under shallow, and near to seed time. — Gardner, 

Night soil, in whatever state it is used, whether recent or fer- 
mented, is capable of supplying abundant food to plants. The 
Chinese formerly mixed it with id of its weight of a fat marl, 
made it into cakes, and dried them by exposure to the sun. 
These cakes, which are represented as having no disagreeable 
smell, formed an article of commerce, sold in the neighborhood 
of large cities, under the name of taffo. According to Mr. For- 
une, however, the Chinese prefer to use their night soil in its 
nost recent state, diluted with water, and applied directly to 
their crops in the form of liquid manure. 

In a fresh state, night soil is applied at the rate of 6 to 12 
cart loads to the acre ; but this is an unpleasant and wasteful 
application. It may be dried, and rendered inodorous by union 
with charcoal, charred peat, or broken peat, coal ashes or fine 
mould, and drying by exposure to the air. This forms one 
kind of poudrette. It is best treated with charcoal powdei 
gypsum, or very small quantiites of green vitrol, (sulphate ol 
iron,) the sulphuric acid of which fixes the volatile ammonia. 
Quicklime and unleached ashes are objectionable additions, as 
they liberate the ammonia, and cause loss. The most econom- 
ical method, so far as the soil of the farm is concerned, is to 
keep pounded charcoal and a little gyfisum in thd privy, to be 
sprinkled occasionally in the vault, so as to have it ready for 
use as soon as removed. Drying night soil in the air, without 
any addition, is wasteful ; for fermentation comes on rapidly, 
and great loss of ammoniacal matters takes place. 

Excrement of the PigeorL-^The dung of pigeons has been cel- 
ebrated by all writers on agriculture for more than 2,000 years; 
and it has been so highly valued by the husbandmen of the 
East, that these birds have been kept in vast numbers in cotesg 
or houses, principally for the sake uf their manure. Kinneir, 
poiftical. assistant to Sir John Malcolm, embassador to tb» 
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coMrt of Persia, stiites in his "Geographical Memoir of the 
Persian Empire," published at London, in 1813, that the ac- 
knowledged superiority of the flavor of the melons at Ispahan^ 
is alone to be ascribed to this rich manure. The largest of the 
pigeon towers will sell for $15,000; and many of them yield 
to the proprietors an annual income of (1,000 to $1,500 each. It 
is also highly esteemed in Spain, Portugal, France, and Bel 
gium, at the present day, wherever it can be obtained in suffi- 
cient quantity. In the last-named country, it is used as a loip- 
dressing for young flax plants, and the yearly product of 600 
pigeons will sell for nearly $20. 

The effect of pigeon manure on crops is inmiediate, which 
depends principally upon the quantity of soluble matter con- 
tained ifi it ; and this varies according to its age, and the cir- 
cumstances under which it has been preserved. Thus, Sir H. 
Davy found, that, in recent pigeon dung, 23 per cent, was sol- 
uble, while that after fermentation, contained only 8 per cent 
The soluble matter consists of uric acid in small quantity, 
urate, sulphate, and especially carbonate of ammonia, common 
salt, and the sulphate of potash. The insoluble portion consists 
chiefly of phosphate of lime, with a little phosphate of mag- 
nesia, and a variable mixture of sand or earth. 

According to M. Girardin, the recent dung of pigeons con 
tains of 

Waier, 79il0 

Azotiaed T^^table matter, 18.11 

Saline or mineral matter, 2i28 

lOBOlable matter, saad, <cc^ 0»61 

JDOiOO 

When exposed to moisture, the dung of pigeons, like guano 
and the excrement of all kinds of birds, especially if recent 
undergoes fermentation, loses a portion of its ammoniacal salts, 
and thereby becomes less valuable. If intended to be kept, it 
should be mixed with dry vegetable mould, or made into a com- 
post with dr ~ earth and saw drjst, n ith a portion of charcoal 
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dust, pulverised or charred peat, gypsum, or with sugar reAise 
(animal ised carbon). One part of recent pigeon dung, mixed 
with 4 parts of dry sand, and 5 parts of pulverised peat, or veg- 
etable mould, makes an excellent compost for a cold heavy soil. 
For grain fields, 40 bushels of pigeon dung, mixed as above, 
will be sufficient to manure an acre, but there is great care to 
be observed in laying it on. The best way is to scatter it 
broadcast over the surface, immediately after the grain is sown, 
harrowing them in at the same operation. Then, the first rains 
that fall will wash most of the soluble portions into the ground, 
and the seed, as it softens and swells for sprouting, absorbs its 
proper quota, and has the advantage of its warmth and stinw 
ulating effects from the beginning. 

Pigeon manure is most appropriate for moist as well as stiff 
soils ; but most of its virtue is spent in one crop. When tem« 
pered with other dung, it is excellent for fruit trees and vines ; 
and, even, when used alone, it is superior, perhaps, to all other 
manures for the hop, to which it imparts an increased size, 
strength, and spirit. 

As the value of pigeon dung is so great, it is advisable for 
the farmer to have a pigeon house wherever it can be done 
without injury to the neighboring fields of grain. The floor 
of the cote should be covered 4 inches thick with pulverised 
peat, or fine black mould, reduced to a powder, which, when 
taken out with the dung, feathers, and sweepings <\£ the walls, 
forms a most valuable manure. 

Excrement of ike RabbiL-^ln countries where rat bits are ex- 
tensively kept, their dung%as been used with great success 
as a manure, so much so, that it has been found profitable to 
propagate them for the sake of their dung, and to have their 
** hutches " constructed in reference to the object of accumula- 
ting it without waste. 

Excrement of Sea Fowls, — One of the most powerful manures 
in nature, is the dung of such birds as feed on fish or animal 
flesh. The arid, sterile plains of Peru have been fertilised for 
ages by gvano^ a species of manure collected from the small 
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islands near the coast, there accumulated by the droppings^ 
feathers, &c., of the immense number of sea birds that con- 
stantly frequent those spots. As this substance is treated of at 
length under its appropriate head, a further description of it is 
unnecessary here. 

On the Keys of Florida, immense flocks of pelicans, flamin- 
goes, and other sea birds congregate in vast numbers, and 
doubtless, if special pains were taken to collect their dung be* 
fore it is decomposed by the rains and scorching sun, this 
guano would prove profitable to the collectors, and would be 
sought after by the American farmers for manure. 

At the suggestion of Sir H. Davy, a trial was made with 
the dung of sea fowls, in Wales, and it produced a powerful, 
though transient eflect on the grass upon which it was applied. 
That sagacious experimentalist very truly conjectured, how- 
ever, that the rains of that climate, as well as those of all 
others, materially injure this species of manure, unless where 
it happens to be deposited in caverns or the fissures of rocks, 
out of the reach of moisture and the sun. 

Excrement of the Sheep. — The dung of sheep is regarded as ' 
one of the. best manures of this class; and for many purposes, 
it is considered better than any other. It has not that violent 
heat so remarkable in the excrement of the horse, nor is it cold 
and inactive like that of the cow in a recent state; but there is 
a mildness and richness in it that no other manure can ap- 
proach, unless we except that of the goat. It ferments more 
readily than that of the cow, but less so than that of the horso. 

As the food of the sheep is more finely masticated than that 
of the cow, and its dung contains a little less water, it is richer 
in nitrogen, and hence, its more rapid fermentation. 

According to Girardin, the simple excrement of sheep in ;« 
recent state, contains of i 

Water, §8.71 

Azotised matter, ^iS 

Saline matter, :.. 8.:r 
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In comparing this substance with other nr. inures, Boussin* 
gault considers that 36 parts of the excrement of the sheep to 
be equivalent in fertilising effects to 100 parts of farmyard 
dung. 

Although the dung of animals, in general, suits most kinds 
of soils, if properly tempered with other matter, cold clays ap- 
pear to receive the most benefit from that of sheep, yet it is 
suited to almost every description of land, and most kinds of 
crops. Those soils in which a considerable quantity of veg- 
etable matter is already present, are believed to be the most 
benefitted by this manure, in consequence of the readiness with 
which they absorb the volatile matters it so soon begins to 
thtow off. 

In the management of this manure, there are practised by 
farmers three ways, according to the season, the climate, and 
other circumstances by which the owner of the flock has to be 
govered^-one by allowing the sheep to run at will, and eat off 
the crop in the field, dropping their dung evenly over the sur- 
face, and at the same time treading it into the soil — another by 
confining them in open folds, or yards, at night, in which they 
deposit their urine and dung, and range about the pastures and 
fields by day — and a third, by securing them in a barn or cov- 
ered fold during most of the colder months of the y^ar, where 
all their manure is saved, and husbanded to the best advantage, 
without loss -or injury from wet, from drying winds, or from the 
8im. By the first two methods, much of the virtue of the ma- 
nure is last by evaporation and the washing of rains ; by the 
latter, pulverised peat, swamp or pond muck, vegetable mould, 
or almost any kind of earth, may be spread in the bottom of the 
covered fold, where it will absorb the urine, and become incor- 
porj»te4 with the dung, forming therewith an abundance of val- 
uable manure. When sheep are fed in pastures, they drop 
their dung about the surface, which does comparatively but 
bttle service *c the land ; whereas, if evenly so-attered over the 
fields, and trjCien into the soil, as in the case of feeding off a 
crop of turn JDS or of green *'ye, it decomposes more slowly than 
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when it is collected into heaps, and the ammenia and other prcv 
ducts of the decomposition are al sorbed in great part by the 
soil as they are produced. 

In folding sheep upon land at night, with the view of pre- 
paring it for a crop of tobacco, turnips, or wheat, care should 
be observed that their dung be not left long exposed to the air 
and sun on the surface of the ground; for that will exhaust 
its richness with little or no value to the land. It should be 
plowed in as soon as a sufficient deposit has been made, while 
the ground is moist with urine, and the manure is fresh ; for, of 
all dungs, perhaps, it is the most free to lose its virtue, and in 
this respect, it should not be overlooked, as it is an axiom 
beyond dispute that " the fertilising power which shows itself 
with the greatest promptitude, is also that which is soonest ex- 
hausted." 

In Belgium, it has long been the practice to house their sheep 
at night under slight sheds, the ground being spread with dry 
sand about 4 or 5 inches thick, laying on a little more fresh 
every day. Once a week, the whole mass, including[ the urine 
and dung, is carried to a compost heap, or is applied at once 
to the soil. This mixture of sand with hot urine and dung 
serves as an excellent dressing for cold stiff lands. If a light 
soil is intended to be manured with this compost, instead of 
sand, layers of clay, swamp or pond muck, peat, &c., may be 
substituted therefor, after having been previously mellowed by 
a winter's frost. 

Excrement of the Turkey, — ^The dung of turkeys, from the 
similarity of their food and internal organisation to those of 
domestic fowls, is also similar in composition and character to 
that of the latter birds, and may be treated and applied to the 
same kinds of soil, and o similar crops. 

Although by no means an abundant manure, considerabiG 
quantities may be saved where a large nun ber of turkeys are 
kept, by causing them to ruost under cover, and composting 
their excrement after the manner recommended for the bombs* 

TIC FOWL. 



273 AimfAL MARtmES. 



FEATHERS. 



Im general properties, feathers resemlclb nail*, cuticle, hair 
wool, bristles, &c., consisting principally of inspissated albu« 
men, with a very minute proportion of gelatin. 

Although limited in the supply, considerable quantities of im- 
perfect feathers and quills can be obtained, such as cannot be 
used for beds, or for writing, pencil tubes, &c., which can be 
employed for manure. From 20 to 30 bushels of old feathers, 
which are generally clotted and packed, when they have long 
been used in beds, may be applied to an acre of grain. It is 
stated that even 10 bushels per acre of old feathers plowed under 
on wheat land nearly double the produce. Covering with the 
seed furrow of a grain crop, is recommended to be the best mode 
of application in securing unmolested the future disposition of 
the feathers in order that they may rot or decompose in the earth. 



FZiESH, MUSOLSS, OARTILAaES, XjaAMEITTS, AJTD TEN- 

DONS OF DEAD ANIMALS. 

The fleshy, muscular, tendinous, and other textures of dead 
animals, which cannot be fed with advantage to dogs or swine, 
or are not in demand for the manufacture of Prussian blue or 
animal black, can be converted into a most valuable manure 
by baking or charring them in t close furnace, or by mixing 
them as intimately as possible with about 6 times their own 
weight of peat, vegetable mould, or ordinary field earth. This 
manure, when applied to the roots of most of our garden and 
field plants, without coming in immediate contact with the 
stalks, stimulates the vegetation in a remarkable degree. It 
can also be sown broadcast with grain, and produces, when 
judiciously applied, astonishing results. Mixed with twice its 
bulk o£ dry powdered earth, its application becomes exceed- 
ingly easy, and 1,500 lbs. of the mixture are sufficient to manure 
an acre. 

Horses, aogs sheep, deer, and other quadrupeds, that have 
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died accidentally or by disease, are too of.en suffered to remain 
exposed to the air, mr lie floating or partly immersed in water 
until they are devoured by birds or beasts of prey, or are entirely 
decomposed. In the mean time, noxious gases are thrown off' to 
the atmosphere, and the land or water where they lie receive but 
little or no benefit, and often an injury therefrom. By covering a 
dead animal with 6 times its bulk of dried pulverised peat, leaf 
mould, charred saw dust or tan bark, swamp or pond muck, or 
finely-divided soil, mixed with 1 part of quicklime, and suffer- 
ing it to remain for a few months, the decomposing carcass will 
impregnate the surrounding medium in which it is mixed with 
soluble matters sufficient to render the compound an excellent 
manure. At the time of removal, if a disagreeable effluvium 
is exhaled, it may be chiefly or entirely destroyed by incor- 
porating with the heap a small quantity of ground gypsum or 
charcoal dust, which will absorb and retain the gases for ma. 
nure. Any waste carcass may also be decomposed by inclos- 
ing it in a heap of vegetable matter in a state of fermentation, 
particularly in warm weather, when the temperature is high. 



FISH, ORUSTAOEA, ETC. 

Under this head is incK.ded not only the ordinary fish em* 
ployed as manure, but the ofial, or heads, intestines, fins, and 
scales of those disposed of in the markets, as well as crabs, 
lobsters, muscles, and other shell fish. They all owe their fer- 
tilising effects mainly to the animal matter and bone earth they 
contain. The former is similar in its composition to the fiesh 
or blood of quadrupeds. Indeed, the chemical constituents of 
sprats, and other similar fish, used for fertilising the land, are 
found to be nearly identical with the entire animal. 

Assuming sprats, a well-known fish, employed as manure at 
certain seasons, on the Qoasts of Sussex and Ken , in England, 
to be taken as a type of the animal, the following itnalyses Dy 
Professor Thomas Way, chemist to the Royal Agricultural 
Society of England, will serve to show, in a degree, the com- 

12* 
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position of most other species of fish, applied to the same pur* 
pose. In 100 parts of the entire fish, bruised in a mortar, and 
then dried at a temperature of 212^F., there were found of 

Pcrte. 

Water, 63.ft5 

Oll» 1&80 

Dry nitrogenoos mattor, 17.75 

10(M)0 

The amount of pure nitrogen obtained from the above, was 
lly*j^ths per cent, which would be equivalent to ly'^^ths of the 
entire fish in their natural condition. Out of 1,000 grs. of the 
fish, when examined directly for sulphur, there were found 
\\ grs., or iVir^hs of 1 per cent. 

The quantity of ash, or mineral matter, obtained by burnmg 
the fish of two seasons was 2j^ths per cent, which had the 
following composition : — 

SfraU of 1847. Sprau'of 184& 

Silica, traces 0.30 

Phoapboric acid, 43.5S 40.49 

Balphuric acid, traoea 1.40 

Carbonic acid, 

Lime, 23J57 27.23 

Magnesia, 8.01 3.4S 

Fer-oxide of iron, 0.98 0^ 

Potash, 17.23 9,\m 

Soda, 1.19 

Chloride of potassium, S^l 

Chloride of 80<liam, 1L19 SL31 

10(.00 100.00 

Prom the analysis of this ash, we find precisely what would 
have been expected — phosphate of lime, furnished by the 
bones, and potash by the muscular parts of the fish. 

As a matter of practical importance to the farmer, his atten- 
tion may be directed to the similarity in composition between 
some of our cultivated crops and that of sprats. Wheat, for 
instance, contains about 2 per cent of nitrogen; so does the 
fish. Wheat contains about liths per cent of ash, of which 
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about i is phosphoric acid, and id potash. Sprats contain about 
2 per cent, of ash, of which about f ths are phosphoric acid, and 
Jth potash. What manure, then, would be more suitable to 
grow a bushel of wheat than 60 lbs. of sprats? 

The use of fish, as a manure, is generally confined to within 
certain distances of the ser shore, which is obvious, principal- 
ly for the following reason: — It requires to be employed in 
somewhat large dressings, although, weight for weight, they 
are at least 4 times more powerful than farmyard dung; conse- 
quently, the expense of transportation, added to the original 
cost, soon places them beyond the farmer's reach. 

The fish usually employed in this country for manure may 
be described and applied as follows : — 

Alemfe, or Spring Herring (Alosa tj'^rannus). — This species 
of fish occurs in great abundance along the Atlantic coast from 
Maine to Virginia. They usually appear in the Chesapeake 
from March till May. In the waters about New York, they ap- 
pear with the shad, early in April. In New Hampshire and Mas- 
sachusetts, they swarm in great profusion, a month or six weeks 
later, where they are taken in seines in vast quantities, and for« 
merly were employed with their congeners, the shad, as a ma- 
nure. But, since the obstructions made in the rivers and 
streams they were wont to frequent, in consequence of the erec- 
tion of dams and mills, they are caught in less abundance, and 
are now generally used for food. 

Horse-foot or King Crab (Polyphemus occidentalis). — ^This 
crab is common during the spring and summer all along the 
coast from Maine to Florida. It is sometimes called the *' sauce 
pan," from the shape of its shield, which is frequently used fcr 
bailing out boats. They usually approach the shore at high 
water, when they are frequently taken in large numbers, and 
employed in feeding poultry and swine. If eaten too plenti- 
fully, they are liable to cause sickness in pigs and hogs, and 
sometimes are the cause of their death. 

When thrown promiscuously in the pig yard, broken and 
composted with swamp or pond muck, these fish add greatly to 
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the richness of the manure, and are an important source for toe 
maritime farmers to fertilise their fields. 

Menhaden (Alosa menhaden). — This important fish, which 
also bears the local names of ** manhaden," " bony fish," ** hard 
head," "mars banker," " mossbonker," "mossbanker," "moss- 
bunker," or simply "bunker," panhagen^ (Indian,) and "skip- 
pangs," is found during the summer months, more or less abun- 
dantly, from Maine to the Chesapeake. The sea and shoals often 
literally swarm with them, where they are taken in seines or 
nets, and employed as bait for halibut, mackerel, and cod. 
Sometimes they are cured and packed up, like herrings, and 
used for human food ; but, from their very oily nature, they are 
not much resorted to for this purpose, being more extensively 
and profitably applied as a manure. It is computed that a 
single menhaden of ordinary size, (12 inches in' length,) is 
equal in richness to a shovelful of farmyard manure. 

The use of this fish is well known as a manure in the vicin- 
ity of the coast from Massachusetts Bay to the Chesapeake, par- 
ticularly on the light lands of Long Island, Cape Cod, as well 
as those of the eastern counties of New Jersey and Delaware. 
They are used in various ways for growing wheat, oats, grass, 
Indian corn, peaches, and other kiqds of crops ; and their ef- 
fects in renovating worn-out lands, and enriching those that are 
naturally sterile, are truly remarkable. But, from the manner 
in which they are usually applied by scattering them in a crude 
state broadcast over the surface, or slightly covering them with 
earth, is not only a wastefnl practice, in consequence of the loss 
of ammonia and other volatile constituents, but, on medical 
authority, they sometimes have created pestilence and disease 
from the intolerable and unhealthy stench with which thev 
contaminate the atmosphere for miles around. 

The most economical and advantageous mode of applying 
these fish, as a manure, is to compost them in alternate layers 
of dry mould, swamp or pond muck, pulverised charroal or 
peat, charred saw dust or tan bark, or any other similar absorb- 
ent matter, in the same manner as recommended for blood^ 
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URINE, BLUBBER, and Other putrescent manures, described under 
their respective heads. When thoroughly decomposed, this 
compost may be spread broadcast, or disposed of in drills, or 
in the hill, according to the kind of crops to which it is applied 
If the fish are buried in the soil, however, in a crude state, re. 
ference may be had to the nature of the subsoil in regard to 
its power of absorbing and retaining the ammonia and other 
soluble parts of the fish, that would be liable to be carried 
downward by the rains or melted snows, with which they are 
combined. It will be seen under the head of clay, (un burnt,) 
that a subsoil, abounding in clay, loam, mould, or decomposed 
vegetable matter, has the power of absorbing and retaining 
everything which can serve as a manure for plants. This action, let 
It be remembered, is not at all the same as in filtration, as a 
subsoil composed of sand or gravel does not possess this prop- 
erty, but allows most of the fertilising matter from the fish, 
contained in solution, to penetrate the earth with the water from 
the rains or melted snows. Thus, if the soil be deep and 
loamy, the fish may be plowed under or otherwise buried to a 
depth of 6 to 10 inches, with at least a foot of clayey or loamy 
soil below them to secure absorption. The subsoil must be 
clay or ham, for sand and gravel have no power of absorption, 
and allow all solutions to pass freely through them. 

When applied to Indian corn, with no other manure, from 2 
to 3 fish are employed to each hill ; but when used in connec- 
tion with wood ashes and stable dung, one fish is appropriated 
to a hill ; say 3,630 fish, 14 cubic yards of horse dung, and 56 
bushels of unleached ashes to an acre. A dressing like this, 
on the Long-Island plains, will produce from 60 to 80 bushels 
of shelled corn to an acre ; and after the corn is removed, the 
land will be suitable for a tolerable crop of buckwheat, oats, 
or rye, without any additional manure. 

For a wheat crop, about 10,000 of these fish may be plowed 
under in a crude state to each acre of land ; or from 6,000 to 
to 6,000 may be composted as directed above, and plowed oi 
harrowed in with the seed. 
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When from 3,300 to 3,000 menhaden are lecoznposed in a 
compost as described in the preceding pa^^ and spread on an 
acre of old grass land, the renovating effects are astonishing; 

For root crops and peach trees, there is no manure that has 
a better effect for a single year than these fish ; but they do not 
have that influence after repeating, which they have at first, 
unless they are used in connection with charcoal, gy psum, bone 
dust, leached ashes, guano, farmyard manure, or green-sand 
marl. 

Mussels (Mytiius bqrealis). — This species of shell fish, as 
well as the Mytiius plicatula, is common all along the northern 
coast of the United States, and are often found in great abun- 
dance on the banks of the estuaries or creeks, whence they are 
collected and fed to poultry or swine, and are used to some ex- 
tent as a manure. From 10 to 30 bushels, in connection with 
other fertilisers, ara regarded as sufficient to manure an acre 
of land. 

Clams, coddesj and other kinds of shell fish, as well as crabs 
and lobsters, all form excellent manures. The crust, or shells, 
of the latter, is stated to contain 14 per cent of the phosphate 
of lime ; the remaining portion consulting of carbonate of lime 
and animal matter. 

The qffal of fish, such as the heads, fins, scales, and intestines, 
are to be obtained more or less abundantly in most of our mar- 
kets, and from the places where fish are dressed and packed, 
all form excellent fertilisers, and may be treated and applied in 
a similar manner as the menhaden, described in the preceding 
pages. 

FOLDINa, OR YARDnra, AS A MODE OF MANURINa THE SOIL. 

Folding, or yarding, is the practice of confining sheep, cows, 
&c., at night or other times, in a snrall parcel of ground for the 
purpose of enriching the soil for turnips, cabbages, tobacco, 
and sor.ietimes wheat. The benefits arising from this mode of 
manuring is acknowledged in many cases to be great; yeti 
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• 

during the summer months, it cannot be otherwise than waste- 
ful, as a great part of the urine of the ar. imal is lost by evapo- 
ration, as well as much of the solid excrement, which becomes 
volatilised or removed by the washing of the rains. 

Some farmers turn in their horned cattle with the sheep^ 
which answers well when the soil contains much gravel or 
warm sand, and is not bad when it consists mainly of loam 
But it is regarded to be more judicious to fold the cattle by 
themselves on a dry gravelly or hungry soil, and the sheep 
without the cattle on a soil that is stiff, heavy, and cold. 

Before folding a piece of ground, it should be plowed once 
or twice, in order to put it in a proper condition to receive the 
urine and dung of the animals. By repeated observation, it has 
been determined that, on an average, 200 sheep cannot manure 
by folding, in one summer, more than 10 acres of land of a 
medium quality, notwithstanding it has been stated that 100 
sheep will enrich 8 acres, so as to need no other manure for 
eight years^ 

For a crop of turnips, let half of an acre of ground be plow- 
ed and fenced, in the latitude of New York, about the first of 
June. Turn in every night a half dozen head of neat cattle, 
and about 50 sheep. Continue to do so for three or four weeksi 
harrowing the surface every few days, in order to mix the ex- 
crement with the soil. About the middle of July, the ground 
will be sufficiently folded, and the turnips may be sown and 
harrowed in, and will produce an abundant yield. 

A yard for cabbages may be begun about a fortnight earlier 
than for turnips, or soon afler the cattle are turned out to grass. 
In other respects, the time and treatment of the land, are sim* 
ilar to those for turnips. 

When a wheat crop is intended, the ground may be plowed 
and folded in July, with frequent harrowings, up to the time of 
sowing the seed in August. If the ground i? very moist or wet, 
let the harrowing be done in the middle of .^he day; if dry, in 
the morning, while moist vdth dew. 

Meadow lands, which a *e cold and sour, producing bad hay, 
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may be greatly improved by even a moderate folding, which 
will kill the ferns, (brakes,) and mosses, and destroy the :ushes 
or other watery grasses, without breaking up the sod. This 
may be done, too, at such seasons as are unsuited for folding 
plowed lands for turnips or wheat, say from September till 
May, where the ground is not covered with snow. Sheep are 
regarded more proper for this purpose than cattle, as their ex- 
crement is hotter, and will have a more powerful effect in kill- 
ing the noxious grasses and plants. Where a large field is to 
be ameliorated in this manner, it is sometimes the custom to 
confine the sheep at night in one part of the meadow, by means 
of ** hurdles," and as soon as that particular portion of the land 
has been sufficiently folded, to change their enclosure to 
another part of the field, and thus continue until the whole is 
improved. 

In some places, they fold their fatting cattle in autumn, upon 
the stubble fields or grass lands, where they are daily fed with 
turnips, beets, potatoes, &c., which are spread upon the field. 
By this means, the cattle are made to go over the entire ground, 
dropping their urine and manure wherever they go, until the 
whole is manured. A similar practice sometimes is also adopt- 
ed in sailing cows, where green food, such as rye, lucern, clover, 
corn stalks, &c., is scattered over the surface until the land is 
sufficiently enriched. 

aiTANO. 

GvAKo, or htumu, which signifies in the Peruvian or Quichua 
language ** manure," is now well known to be the excrements of 
various species of sea fowls, such as cranes, flamingoes, mews, 
divers, &c., which resort in immense numbers to small uninhab- 
ited islands or rocky promontories on the coasts of Africa and 
South America, where they have remained in undisturbed pos- 
session for ages, and on which their dung and exuviae have 
gradually accumulated in some instances, on the coast of Peru, 
according to Humboldt, to a depth of 50 or 60 feet ; but their 
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deposits for a period of 300 years had not formed a bed mora 
than from id to i of an inch thick. 

As regards the history of this substance, we read in ail the 
works relating to the ancient agriculture of the Peruvians of its 
value as a fertiliser, and admire the provident use made of i.* 
.ly the Incas, long before that patriarchal race of monarcha 
had been exterminated by their chivalrous invaders, the Span- 
iards. For more than a hundred years, the early navigators to 
the Pacific had noticed the guano islands, and had seen car- 
goes of this deposit conveyed to the adjacent mainland, where 
they must have witnessed the greater luxuriance of the her- 
bage, as well as the increased weight of the crops wherever it 
was applied. European and American merchants, also, who 
have had opportunities ever since the declaration of Peruvian 
independence, of forming establishments of their own on the 
coast, as well as in the interior, could not have been ignorant 
of the use made of guano by the natives, and the astonishing 
effects it produced on their crops. The delay, therefore, of in- 
troducing it into Europe and elsewhere, could not have occur- 
red through the want of a knowledge of its value and appli- 
cability to a foreign soil. 

It was not until the year 1806, that the true nature of this 
substance, as a fertiliser, was communicated to the scientific 
world, when a sample was transmitted by Humboldt on his re> 
turn from South America, to Messrs. Fourcroy and Vauquelin, 
of Paris, two eminent chemists, who made a most careful and 
elaborate analysis of it, the results of which are published in 
vol. Ivi. of the " Annales de Chimie." They found it to contain 
ith of jts weight of uric acid, partially saturated with am- 
monia, and small quantities of sulphate and muriate of potash, 
mixed with portions of quartzose and ferruginous sand. Prom 
this circumstance, a knowledge of its value was communicated 
to most of the enlightened agriculturists of Europe as well as 
of the United States, but no application was made of it in either 
country before the year 1824, when the late Mr. Skinner, then 
editor of the *• American Farmer," received two barrels of it 
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at Baltimore, and distributed in small parcels for experiment 
Governor Lloyd, of Maryland, an intelligent and enterprising 
farmer, to whom a portion was sent, pronounced it " the most 
powerful manure he had ever seen applied to Indian corn." 

fiut no further measures were taken to Introduce this manure, 
with the exception of a few samples sent home by travellers in 
Peru, with which experiments were made in Europe and in this 
country, more as a matter of curiosity than from any other ex- 
pectation, until the year 1840, when 20 barrels arrived in Eng- 
land to test its qualities upon the soil. At first, it was used 
with great precaution ; and notwithstanding the astonishing re- 
sults of the earlier experiments, the fear that the enormous 
crops which it produced might exhaust the land, deterred the 
British farmers, generally, from availing themselves of so val- 
uable a manure. Repeated experiments, however, having con- 
vinced them that it imparts great vigor to the plants, without 
injury to the soil, and that it is the cheapest as well as the most 
nourishing fertiliser known, the increase of its consumption 
was such, that, from a few tons employed in 1840, the whole 
amount imported into that country up to the beginning of the 
year 1850, was about 660,000 tons ! 

From this great consumption of guano in England, and the 
success with which it was everywhere attended, its introduc- 
tion became gradual into the United States ; and, for the last 
year past, the demands for ci genuine article have been so great 
by the farmers along the Atlantic coast, that their wants could 
not be supplied. 

Independently of the immense quantities imported from Bo- 
livia and Peru, guano has been obtained from Ichaboe, a rocky 
islet on the coast of Africa, from which many thousand tons 
were shipped, and it has been stripped down to the very rock 
itself by the emissaries of the greedy agriculturists, and again 
abandoned in solitude. Considerable quantities have also been 
brought from Patagonia, Chili, and the islands of the South 
Sea ; but, as might have been expected from the nature of the 
climates from which they were obtained, they were either found 
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^> be worthless, or far inferior in qualiti y to those of Bolivia 
Tid Peru. 

From this great and insatiable demand for guano in England 
i/?d elsewhere, the most wilful adulterations have been made 
in that country, confined principally to the Peruvian, by mixing 
?*♦ with gypsum or sand, or, more correctly speaking, with a 
sort of brownish-yellow loam, not differing much from the color 
of guano itself; but, as ready means have recently been dis- 
covered for detecting these frauds, together with severe enact- 
ments for punishing the perpetrators, the practice, it is hoped) 
will soon become absolete. 

Guano, like all kinds of animal excrement, varies materially 
in its quality according to the nature of the food habitually 
used. The richer and more nutritious it is, the greater will be 
the fertilising properties of the manure. Hence, the dung of 
the highly-fed race horse is more valuable than that of the 
drudge released from the cart, and kept upon low fare. For the 
very same reason, the excrementitious deposits of birds feed- 
ing upon fish or fiesh, afford a stronger manure than parrots 
or pigeons which live on berries and grain. Again, guano is 
very materially influenced by the age and climate in which it 
is found. Thus, during the first year of its deposit in Bolivia 
or Peru, the strata are white, and abounding in uric acid ; but 
in the lower strata, which have existed, perhaps, for ages, the 
eolor is a rusty red, as if tinged with oxide of iron. They be- 
come progressively more and more solid from the surface 
downward, a circumstance naturally accounted for by the 
gradual accumulation of the strata, and the evaporation of the 
volatile parts. In all climates subject to rains and heavy dews, 
the guano exposed to their influence undergoes fermentation, 
loses a portion of its ammoniacal salts by the decomposition« 
and thereby is diminished in value. The excrement of the birds, 
when first deposited, is rich in nitrogenous compounds. No am- 
monia, as such, exists among its constituents ; but the access 
of air and moisture induce a slow decomposition by which 
ammonia is generated, and when the circumstances are favoi' 
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able, it escapes into the atmosphere. WhcLeyer moUt.re is 
abundant, these changes are most rapidly effected; waereas, 
on the other hand, a dry climate and a rapid accumulation of 
the deposit are more likely to insure its preservation i.; j. com- 
paratively unchanged state. 

Prom the preceding remarks, it is obvious that the co.nposi- 
tion, and consequently the value, of the different kinds oi guano 
will vary according to the age and localities from which they 
are obtained. From numerous analyses and experiments made 
with those sort* in most general use, their rank in the scale -of 
this class of manures, together with other circumstances con- 
nected with their production and application, stand in the fol 
lowing order : — 

ATiagamos Guano, — By a subsequent table, it will be seen that 
this guano contains a larger per-centage of ammonia, with a 
due share of phosphates, than any other kind in the list. It is 
a perfectly recent deposit, collected by hand from the rocks, 
which accounts for its richness. Although it is not distinctly 
known whether the composition of the dung of birds, recently 
voided, is perfectly alike, we have reason to suppose, that of 
sea fowls, all piscivorous and nearly allied in their habits, can- 
not greatly differ. From this circumstance, it is worthy of in- 
vestigation to ascertain whether the Florida guano, deposited on 
the Keys by immense flocks of flamingoes, pelicans, and other 
aquatic birds, cannot be collected after the manner of that from 
Anagamos, and turned to profitable account. 

Peruvian Oiuzno. — From the liirge amount of ammonia and 
phosphates contained in this kind of guano, together with the 
almost inexhaustible supply, and the circumstances attending 
its origin, collection, and importation, the farmer can more im- 
plicitly rely upon it for fertilising his fields than on any other. 
Being the production of a climate where rair seldom or never 
falls, its composition becomes less altered, and its character 
ess varied, except in color, than those varieties found further 
north or south. 

During the first year of deposit, the strata are white, wheu it 
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is called by the natives guano bianco. In the opinion of .he 
Peruvian cultivators this is the most efficacious kind, as less 
quantity suffices, and the field must be more speedily and abun- 
dantly watered after it is applied; otherwise, the roots of the 
l)lants would be destroyed. 

In the deepest deposits, the uppermost strata are of a greyish 
brown, which gradually become darker as they are opened 
downward. In the lower strata, the color is rusty red, as if 
tinged with the oxide of iron. The beds become progressively 
more and more solid from the surface downwards, a circum- 
stance naturally accounted for by the gpadual deposit of the 
strata and the evaporation of the fluid particles, the result, per- 
haps, from an uninterrupted accumulation during many thous- 
and years. 

As before remarked, the wilful adulteration of guano is be- 
lieved to be confined almost entirely to the Peruvian. Hence, 
much precaution is necessary on the part of the farmer in » 
making his purchases; otherwise, he is liable to be deceived. 
It is not enough to know that the " substance is of a brown 
color, sufficiently dry, with a tolerably strong smell, and ap- 
pearing to contain little or no gritty matter when rubbed be- 
tween the fingers ;" for, if genuine, all guanos have a general 
character running through them. For instance, they invariably 
contain feathers and comminuted shells; water, of course; or- 
ganic matter, always ; crystallised gypsum, never ; carbonate 
of lime, commonly ; phosphate of lime, always ; super-phos- 
phate, never ; and nitrogen or ammonia, invariably. Several 
of these points can only be determined by accurate analysis, 
which farmers in general are incapable of doing. All the risl? 
and uncertainty, therefore, to which the farming, public is now 
subjected, might be avoided if they would give up seeking for 
cheap guano, buy from dealers of known character and honesty, 
and insist that the purchase shall be guaranteed to be of the 
same composition as a sample analysed by seme chemist of 
well known accuracy and veracity. 

in selecting samples foi analysis, it should always be takep 
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from as many bags as possible. A large handful or two should 
be selected from j^erhaps a dozen different bags, and the whole 
laid on a large sheet of paper, and mixed carefully together 
with the hand. From this, about a pound should be taken, and 
the remainder returned into the stock. This precaution 13 de- 
sirable in all sorts of guano, but is quite indispensable with 
the inferior kinds, which frequently differ very much in differ- 
ent parts of the same cargo. 

Bolivian Chiano. — Next to the Peruvian in value as a fertiliser, 
stands the Bolivian, which, from the similarity of the climate 
in which it is produced, being obtained on\y a few degrees fur* 
ther south, it has been placed in the very first rank of excel- 
lence. Some cargoes, however, have proved to be of very in- 
ferior quality, obviously having been adulterated, or had been 
subject to moisture or long exposure to the wind and sun. 

Chilian Guano. — Of this fertiliser, two qualities have been 
imported. The one most commonly met with is of a most in- 
ferior description, and .scarcely deserves the name of guano ; 
but there is another and a very valuable variety, although rare, 
which is imported from Valparaiso, and is stated to be collected 
on the rocks. It is quite hard, and comes in large pale-yellow- 
ish masses; and, in value, it is said to be equal to that of the 
very best Peruvian. 

Ichaboe Guano, — ^This guano, although abundant a few years 
since, has now almost entirely ceased in its supply. It is de- 
signated under the names of the "old" and the " new Ichaboe,** 
the former being a deposit probably many centuries of age, 
which had been exposed to the sun, wind, and rain, and conse- 
quently had lost a large share of its virtue, and hence inferior 
in its value. Soon afler its discovery, the whole of the deposit 
with which the island was covere<l, was entirely removed. So 
completely, indeed, was this done, that the last cargoes carried 
away were but little better than sand, and the island was again 
abandoned to the birds. Since that time, the sea fowls returned, 
rapidly formed fresh deposits, and other importations have been 
made, designated under the name of the " new Ichaboe,** which 
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proved, on analysis, to be much richer than the " . Id." It ap- 
pears that the recent Ichaboe guano contains an amount of 
ammonia not far short of double of that contained in the older 
deposit, and between 3 and 4 per cent, more than the highest 
per-centage hitherto observed. It approaches in composition 
much nearer that of Peru, both in this respect, and in the small 
amount of phosphates and larger quantity of alkaline salts 
which it contains. In one other respect, also, it is remarkable 
— and this is, in the considerable per-centage of carbonate of 
lime, of which traces only are found in the oldest deposits, and 
none at all in the Peruvian. 

Patagonian Guano, — This variety, from the high latitude in 
which it is produced, and subjected as it is to frequent rains, 
alternated by intense sunshine and drying winds, has usually 
been purchased at higher prices than its quality justifies. Its 
inferiority to Peruvian or Bolivian guanos is very marked, 
especially in its amount of ammonia ; and from numerous 
analyses, it has been ascertained that it contains a considerable 
quantity of sand, in one case, at least 38 per cent. This guano, 
it is believed, never is willfully adulterated. In fact, its quality 
is so low that it will not bear it. There is said to occur among 
this guano considerable quantities of crystals, composed almost 
entirely of the salt called ** ammoniaco-magnesian phosphate," 
which, when pure, contains no less than 7 per cent, of ammo- 
nia. These crystals, it has been stated, have been carefully 
avoided by the captains of vessels, with the impression that 
they were of no value. 

Saldanha-Bay Guano. — This variety, like the Patagonian, 
comes from a latitude and climate subject to heavy rains, al- 
ternated by an intense sun, and consequently loses the greater 
part of its ammonia, unless it is collected in a very recent 
state. Its chief value, as a fertiliser, consists in its phosphates, 
which range higher than those in any other variety hitherto 
known. 

The foregoing includes all the varieties of guano that have ap- 
peared in any q*^antity in th^ European and American marketi^ 
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the average composition of 
which is indicaled in Ihe ad- 
joining table, by Dr. Thomas 

A nderaon, chemist to the High- 
land and Agricultural Society 
of Scotland. In the more com- 
11 guanos, the average is de- 
duced from a large number of 
lalysea, made by himself in 
s own laboratory, or fronr 
those of others in whom be 
could implicitly rely. 

lent's inspection of the 
table will render apparent — 
much more clearly than words 
—Ihe great difference in 
the composition uf the dilTer- 
;iiea of guano; and as 
their Viilues differ quite aa 
much as their composition, it 
is of much importance for the 
farmer to hiive a ready means 
oft'stimating, from Ihe compo- 
position, I heir value. 

Now, practically, there are 
3nly two constituents which 
require to be taken into con- 
sideration in the estimate of 
the commercial value of b 
lo. and these are the am- 
ia and the phosjjuties. With 
the exception of the allialiiie 
ine of the other con- 
stituents have any value ; and 
these Inst, though no doubt 
worthsomething, are too small 
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m quantity, and too unimportant to deserve consideration. In 
order to estimate the worth of a guano, then, we require to 
know the value of ammonia and phosphate of lime ; in other 
words, the price at which they can be bought in the maricet, in 
other forms than that of guano. Professor Way, of the Royal 
Agricultural Society of England, has gone fully into this ques- 
tion, and has deduced from a variety of considerations, that 
the value of ammonia is very nearly sixpence per pound, and 
that of phosphate of lime, about three farthings per pound. 
Suppose, then, we wish to estimate the value of a ton (2,000 lbs.,) 
of Peruvian guano of the average composition, we calculate 
from the per-centage the number of pounds of ammonia and 
phosphates present in it ; and calculating 12^ cents for each of 
the former, and 1^ cents for the latter, we have the value of the 
ton. Thus : 

17 per cent, of ammonia is equal to 340 lbs. in a ton ) ^m «» 
of S^(HH>U>8.,atl3^centa, jf«fcao 

33.4B per cent of phosphatea is equal to 470 lbs. in ^ jq^ 
a ton, at H cents, I '*^ 

Value of a ton of Peruvian guano, f40JS5 

Exactly in the same manner we are enabled to find the fol- 
lowing value of a ton of Saldanha-Bay guano :— 

1.6ft per cent of ammonia is equal to 38.4 lbs. in a i * ^ns 
ton, at la^ cents, J* ***' 

56.4 per cent, of phosphates is equal to 1,128 lbs. in | j^g^ 
Value of atonof Sal(3;inha-Bay guano, 990.97 

Strictly speaking, something should be allowed for the alka- 
line salts present ; but the exact value cannot be estimated 
without some difficulty. It might average from $4 to $5 per 
ton, which should be added to the above, thus making Peruvian 
guano worth about $54 a ton. 

Guano, like farmyard manure, it is hardly necessary to state, 

may be applied with advantage to almost any kind of soil, as 

well as to most of our cultivated crops, as it contains every ele- 

13 
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ment necessary to their growth, independent of the quality uf 
the soil — one great point being attended to — ^tbat the land be 
in good tiith; for, otherwise, the tender roots uf the vegetables 
would meet with obstructions, and becjme crippled in their 
growth. Poor, well-tilled soils receive the most advantage from 
this fertiliser, as they are most generally deficient in some essen- 
tial necessary to the growth and perfection of the plants. In 
regard to the amount to be applied to an acre» this will depend 
upon the variety of guano employed ; the nature and state of 
fertility of the soil and climate ; the kind of crop to be raised ; 
the number of applications in a season ; and whether the 
guano is to be used alone or in conjunction with any other 
manure. 

Taking the best Peruvian guano as a standard, in a soil of 
medium quality inthe Northern States, an acre of wheat, barley, 
nemp,or flax will require about 250 lbs. mixed with 10 times its 
bulk of earth, garden mould, well-rotted peat or swamp muck, 
and sown broadcast, and plowed or harrowed in with the seed 
just before a rain. If the soil be rather poor, 300 lbs. will be 
necessary ; if good, 200 lbs. will suffice. For oats, peas, and 
rye, 200 lbs. will be enough. Grass lands of several years' 
standing may be renovated or greatly improved, by sowing 
about 300 lbs. broadcast in wet weather, soon ai\er the young 
blades begin to shoot. For turnips, potatoes, cabbages, to- 
bacco, and Indian corn, 200 lbs. may be applied broadcast to 
an acre at the time of planting or putting in the seed, in con- 
nection with decomposed peat, swamp or pond muck, vegetable 
mould, &c., previously thoroughly plowing the land, and then 
well harrowing in the guano, and afterwards raising the earth 
into beds or ridges by means of a plow at suitable distances 
apart for the rows or drills of the respective crops. This will 
diffuse the guano equally through the soil. When the plants 
are up, or are sufficiently advanced in their growth to be 
cleansed or earthed up, a second dressing of 100 to 200 lbs. of 
guano may be applied in the same way as above; that is, 
spreading it uniformly ovet :he surface, taking care not to scat- 
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ter it on the leaves or stalks, and then drawing the earth con- 
taining it around the plants. It is regarded as better to apply 
the guano twice than all at one time, and much more advan- 
tageous to work it through the soil, than to put it at the bottom 
of the drills or hills. When employed in the latter manner, it 
not unfrequently kills the young plants by coming in direct 
contact with the roots^ or overgorging them with nourishment, 
and leaves those which survive with an insufficient supply in 
the advanced stages of their growth. 

In the Middle and Southern States, where guano is much 
employed for manuring tobacco, cotton, sugar cane, and other 
sourthern crops, about the same quantity may be applied as 
at the north ; but experience has taught the planters that, 
where the subsoil consists of day^ mould, or loam, it is prefer- 
able to sow the guano broadcast in the early part of the win- 
ter, and plow it under at the fnll depth, and there let it remain 
and infuse its virtues throughout the soil, or furrow slices, 
above, until the crops are sown or planted in the spring, when 
the ground should be replowed and harrowed at the time of 
putting in the seed. But, let it be remembered that, where the 
subsoil contains a large share of gravel or sand, it would be a 
wasteful practice thus to plow under the guano, as the dissolv- 
ing rains would carry a large share of its fertilising properties 
deep into the earth. A second dressing of 100 to 200 lbs. of 
guano to an acre may also be added to cotton, tobacco, sugar 
cane, and other hoed crops, at the time of earthing them up, in 
a similar manner as recommended for corn and potatoes in the 
Northern States. For wheat, let from 200 to 250 lbs. of guano 
to an acre be scattered broadcast, just before the seed is sown, 
and plowed under to a depth of 6 or 8 inches, and t' ^re remain 
undisturbed, bearing in mind this important rule as regards all 
fertilisers that are soluble by rains or nnelting snows : Thai there 
he at least 10 inches in depth of loam, mould, or clay, directly beneath 
the manure; otherwise, the most valuable parts may sink deep 
into the earth as they are carried downward by the rain, and 
consequently will be lost 
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For grape vines, the apple, pear, cherry, plum, and other 
fruit trees, as well as the orange, lemoa, and coffee trees, guaco 
stands unrivalled in its effects as a manure. If the trees or 
shrubs are small, and are ready to transplant, slanting holes 
may be dug to receive them, of dimensions proportioned to the 
depth and extent of the roots, leaving at least 10 inches of 
mould at their bottoms, before the guanojs put in. Then, around 
the edges of th6 bottom of the holes, that is, near the foot of the 
slanting sides, scatter from i to i of a pound of guano, which 
should be covered with a little light earth or mould, in order 
that none of the guano may touch the roots when the vines or 
trees are consigned to the ground. Then, into each hole, 
about 2 quarts of water may be sprinkled, and the further 
process of transplanting left till the next day. The trees may 
now be planted in the position they are intended to grow, and 
the holes Ailed up with light soil, leaving a slight depression 
around each, in order to make the most of any rain that soon 
after may fall. If the trees or vines have long been planted 
and have attained a considerable size, the ground about their 
roots may be forked or trenched in the spring, and the guano 
scattered broadcast over the surface around each tree, and fol- 
lowed immediately by a copious watering by hand or by a 
drenching rain^ By these means, a portion of the guano will 
become dissolved, sink into the soil about the roots, the good 
effects of which will be appairent in a very few weeks. 

Guano may also be employed as a steep for seeds, or applied 
directly to the plants, in their second leaf, in a diluted and liquid 
form ; or it may be advantageously composted with an equal 
weight of common salt or soot, or with 10 times its bulk of veg- 
etable mould, rotted peat, swamp or pond muck, or green-sand 
marl, mixed with a small proportion of gypsu.n of charcoal dust, 
but never toiih wood ashes, carbonate of soda, potash, magnesia, nor 
common lime ; for these will liberate the free ammonia, and thus 
diminish the value and effects of the manure. 

For a further account of the application of guano, the reader 
is refeired tc liquid and special mancees. 
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GREAVES. 

GnEAVEs, or '* scraps," are the muscular or menabraueoua 
matter left as refuse by the lard and tallow trl rs. They usual- 
ly contain a larg 3 amount of fat, and are well adapted for fat- 
tening hogs, feeding- poultry, dogs, &c. They have also been 
used as a manure, at the rate of about 200 lbs. to an acre, in- 
corporated with an ordinary dressing of farmyard dung, pul- 
verised peat, leaf mould, swamp or pond muck, &c. 

This substance is a nitrogenous manure, 100 lbs. yielding 
about 13 lbs. of ammonia. The presence of phosphorus, sul- 
phur, as well as of bone earth, renders it applicable ta all staple 
crops, as wheat, tobacco, Indian corn, &c.; but the only draw- 
back in the economy of using it, as a manure, is the high price 
it is held for feeding animals, or for the manufacture of soap. 



HAIR— WOOL— WOOLLEN WASTE— BRISTLES— HORNS— 

AND HOOFS. 

In chemical composition, all of these substances are nearly 
identical, and resemble that of muscular fibre, (lean meat,) or 
of dried blood. Therefore, they may be treated under the same 
head. When burned, they leave but a small proportion of ash> 
that of wool being only 2 per cent. ; that of hair, tVff^^s of 1 
per cent. ; and that of horns, y\ths of 1 per cent. The organic 
part, or that which burns away, according to Professor Joh.i- 
tton, io indicated in the following table : — 



Composition. 

Carbon, , 

Hydrogen, , 

Nitrogen, 

Oxygen and sulphur,. 



Hair. Wool Horn. 



51.53 

6.69 

17.94 

23.84 



100.(M' 



50.65 

7.03 

17.71 

24.61 



100.00 



51.99 

6.72 

17.28 

24.01 



100.00 



The organic part of these substances, therefore, is nearly the 
same in composition; and hence, when equally decomposed, 
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they would doubtless produce similar effects upon young crops. 
They contain a little more nitrogen than dried Oesh and blood, 
and rather less than dried skin ; and therefore, in so far as their 
fertilising action depends upon this element, they are consid- 
ered as occupying an intermediate place in the scale of 
manures. 

Hair and Bristies, — ^The hair of horned cattle, horses, and 
swine has long been ranked amongst the best of dressings for 
ftsrtilising the land, as it was extensively used in England as 
such, previous to the year 1742. Ellis, in his ** Modern Hus- 
bandman," states that from yearly experience it was found, that 
** cows' hair and and hogs' bristles are as fertile manures as 
any other sort whatsoever ; for the time they last by their 
yielding a quick, warm, and moist nourishment to the land they 
are sown on, so that, if they are righly sown and mixed with 
the earth, the roots of vegetables presently meet their assist- 
ance, and then they bring on their luxurious growth. • * • 
By their fine, stiff, and thready parts, they are made capable 
of uniting with the earth in a little time ; and more so, when 
their substance becomes rotted ; for then, they easily incorpo- 
rate with the small particles of the mould, which they stick 
to, and thus last two, three, or more years before the hair or 
bristles are entirely consumed." 

Hair is composed chiefly of animal matter, a small quantity 
of white solid oil, and a somewhat larger proportion of a 
greyish-green oil. A sample of refuse horse hair, analysed by 
Professor Way, yielded of nitrogen ll^V^s per cent, with 
4|^ths per cent of ash. Hair burned to ashes by others, has 
given iron and oxide of manganese ; the phosphates of lime 
and of iron ; the sulphate and carbonate of lime ; the muriate 
of soda ; and a considerable portion of silica. White hair 
yields magnesia, which is wanting in other cOlorJ; and red hair 
contains iron and manganese. The animal matters are chiefly 
gelatine and albumen, and a substance resembling both. 

Hair and bristles may be obtained in considerable quantities 
from the tanneries or butcheries, and may be applied with the 
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best advantage to light* gravelly soils, to be sown with tu tiipt 
or wheat, at the rate of 20 to 30 bushels to an acre ; but they 
are well adapted for fertilising most other kinds of soil, as wel 
as nearly all of our cultivated crops. They may be spreac 
broadcast over the surface of the ground, and lightly covered 
by plowing; or they may be composted with earth, mould, 
pulverised p^at, and swamp or pond muck. 

Wool and Woollen Waste, — ^Refuse wool, ** shoddy," (the 
sweepings of woollen manufactories,) ** premings," and "cut- 
tings," (the waste of the shearing machines of cloth dressers,) 
in some sections of the country, are other sources from which 
the farmer can obtain more or less means for fertilising his 
land. They are not so rich in nitrogen as pure wool, and the 
former often contains a large proportion of dirt or dung. In 
three samples of shoddy, analysed by Professor Way, the 
amount of nitrogen contained in one was J^-Vir^^^ P®^ ^^^^ > ^^ 
another, 4^ths per cent.; and in the third, 3fths per cent. A 
sample of refuse wool, also analysed by him, evidently of a 
different origin to shoddy, and difilering from it in containing 
very little oil, yielded 3^ per cent, of nitrogen, and 47 per cent, 
of earthy matter, principally clay and carbonate of lime. A 
sample of premings gave 9^'^ths per cent of nitrogen, and one 
of cuttings, UxVy^hs per cent. 

It appears, then, that it is erroneous to estimate the value of 
the diHerent kinds of woollen refuse by the known composition 
of pure wool itself ; for, to whatever cause the inferiority may 
be due, it is obvious that they do not on an average contain 
fds as much nitrogen as found in the raw material. 

Again, it is worthy of attention that the cuttings and pre- 
mings differ also in com'~*)8ition only about 2 per cent, of nitro- 
gen, and therefore should bear a price accordingly. 

All of the above-named substances may be applied to the 
same kind of crops, the same class of soils, and in the same 
manner as directed for bristles and hair ; but the quantity to 
be used) may vary from 40 to 100 bushels to an acre. 

The conversion of the animal matter of wool into ammonia 



may be hastened by watering it with urine, or niiXing it with 
the dung heap ; but it will probably be always more advan- 
tageously applied to grain than as a substitute for manures 
which contain ready-formed ammonia. 

Homs and Horn Piths. — Horn shavings, parings, and turn- 
ings, when judiciously applied, are considered! as a very pow- 
erful and durable manure. They are noticed by Houghton, 
Worlige, and several other old agricultural authors, all of whom 
write in great praise of them. One says, that, " in the year 
1694, horn shavings were then sold in London for eight shil- 
lings and sixpence a quarter sack, and that five such sacks, 
strewed and scattered in furrows, before the plow, at Michael- 
mas, [September 29th,] will very much improve two acres of 
land sown with wheat seed ; but do little or no service to hot 
ground.** 

These substances, as they are purchased for manure, usually 
occur in two forms, the large and* the smaU. The latter are re- 
garded as the cheapest, weight for weight, because they go 
much further by lying closer together, and also covering more 
ground. They are generally allowed to agree best with grav- 
els and dry, sandy and stony loams, because, as they are of a 
spongy nature and receive and retain moisture, they will so 
continue in the ground for a long time, and nourish the crops 
in the driest seasons. And besides, being of a tough nature, 
the hungry quality of sharp and stony gravels or sands cannot 
80 quickly waste their substance as they do guano, stable dungs, 
and powdered manures. But let it be remembered that not so 
much is to be expected from horn shavings the first year, as 
they will yield afterwards, because they will not become much 
rotted till the second, and even the third and fourth years after, 
when they add exceedingly to the fertility of the land, with an 
increased yield of crops. 

Horn shavings, like hair, bristles, and wool- are well adapted 
for fertilising most of our staple crops. They may be applied 
at the rate of 20 to 30 bushels to an acre, spread broadcast 
over the surface after the first plowing is completed, when they 
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may be covered with the earth v^ith the seed, as shallow as may 
be, with a cultivator or three-soare plow. 

Horn piths, in the state they are usually obtained from the 
tanneries, soap works, glue factories, &c., partake much of the 
nature and properties of boiled bones, and like them, may be 
ground or crushed by mills, or may be reduced to a powder 
by calcination or by steam. They are rich in phosphate of 
lime, and may be applied to the same crops, and in similar 
quantities as bone dust, described under the head of bohes. 

Hocfs^ Sheep Trotters, iSf^c. — ^The hoofs of animals are stated 
by one of the old authors above mentioned, to be " of the na- 
ture of hair and horn for the dressing of land, if chopped to 
pieces and sowed on dry land, which makes it fruitful for three 
years, and does vast service, and so on, if repeated." Ellis, in 
his "Modern Husbandman," published in 1742, says, that, ac- 
cording to the old way of management, hoofs are chopped into 
small pieces and scattered over the land at the rate of 15 bush- 
els to an acre on the last plowing but one, and then immedi- 
ately plowed in, either with or without the seed ; but, by the 
new way of managing them, as he terms it, as soon as the 
. wheat is sown and harrowed or plowed in, he recommends that 
the whole hoofs be forced into the ground erect, with a stick, 
12 inches apart, so that the broad part may remaiu.uppermost, 
just covered with earth, for the rain to till them ; and then, in 
time, thoy will rot and diffuse the best dressing to the land, by 
the running over of the water, which proceeds from the putre- 
faction of the hoofs, that will soak in and moisten all the root? 
of the plants. 

INSECT REMAINS. 

Insects of all kinds, known under the names ot worms, snails, 
grubs, slugs, bugs, beetles, &c., &c., exist more or less abun- 
dantly in the ground, particularly where the soil is already rich, 
and tend in many instances to increase its fertility. Their food, 

most undoubtedly, must be either fresh vegetables or decaying 

13* 
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or decayed vegetable matter. In the former case, such insects 
prove extremely desti uctive ; whilst in the latter, they may be 
of service to the vegetable kingdom, by rendering the decayed 
or decaying vegetables, eaten by them, more soluble by the 
process of digestion. In this class, are to be included the com- 
mon earth worms, which are only to be found in great numbers 
in ground containing a large proportion of vegetable or animal 
matters. Worms of this kind feed only on rich earths ; and as 
they are never found on sterile ground, their nourishment must 
necessarily depend on the before-mentioned substances con- 
tained in the soil. 

The excrements of these worms appear on the surface in 
great abundance ; particularly in moist weather, succeeding 
a long drought ; or at the season of the year when the dews 
fall heavily. On these occasions, the worms rise to the surface, 
tor the purposes of engendering, supplying themselves with 
moisture, and of voiding their excrements. These excrements, 
from the astonishing numbers of worms contained in rich 
ground, cannot but promote vegetation, though a temporary 
inconvenience may sometimes be incurred, by preventing the 
cattle from freely depasturing, when the surface is too much 
covered therewith. 

All insects or worms in the ground, as well as those which 
apparently are of disservice, as those that are known to be 
noxious and destructive to the roots, stems, and leaves of veg- 
etables, may be destroyed by alkaline salts and hot lime; 
which substances have the power of dissolving the continuity 
or texture of organic bodies, and are particularly fatal to the 
Boft bodies of living insects. Insects are likewise to be destroy- 
ed by neutral salts, and by saline bituminous substances. The 
bodies of these insects, when dissolved by putrefaction, become, 
like other animal matters, serviceable to vegetation. The sul- 
phuric acid will also act in destroying insects and other ani- 
mal substances, in a manner somewhat similar to alkaline salts, 
with this difference only, that the one forms an acid, the other 
an alkaline soap. This acid, diluted with a due proportion of 
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water, and superacidulated vitriolic salts, may likewise be used 
with a double effect, in the destruction of insects, in ground 
long under cultivation, and which contains much animal and 
vegetable matter, in the state of phosphate and oxalate of lime. 
In this case, not only the insects will be killed, but the sul- 
phuric acid will, by superior affinity, combine with the calca- 
reous matter of the phosphate and oxalate of lime, whose dis- 
engaged acids will form new soluble, fertilising saline, combi- 
nations with the ammonia, or volatile alkali, and magnesia that 
may be contained in the soil. 

Sea salt is found to destroy snails, slugs, grubs, worms, &c., 
by making them void the contents of their bodies, evacuations 
too powerful for them to withstand. By these means, not only 
their bodies, but their evacuations soon become food for veg- 
etables. — Dundanald. 

IVORY TUBinNas. 

Ivory dust, from the similarity bf its composition to that oi 
bones, wherever it can be economically obtained, is applicable 
to the same purposes as a manure. A sample analysed by 
Professor Norton, of Yale College, yielded, in 100 parts, the 
following ingredients : — 

Fhoephate of Ume, ..., 56.900 

Carbonate of lime, 3.875 

Carbonate of magnosia, 1.453 

Orsanic matter, 37.ftS3 

LoH, •. OJWO 

100.000 

In comparing this analysis with that of the bones of an ox, 
by Thompson, it will be seen that ivory dust contains about 
8i per cent, more of phosphate of lime, H pei* cent, more of 
magnesia, and 2i per cent less of carbonate of lime, and 
nearly 11 per cent, less of organic matter. According to the 
analysis of M. M^rat-Guillot, pure ivory contains 24 per cent. 
of gelatine, 64 per cent of phosphate of lime, and ^V^^ ^^ 1 
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per cent, of carbonate of lime. Ivory dust or turnings, there- 
fore, is nriore valuable as a manure than bones in any form, 
whether crude, burnt, or boiled. It may be applied, however, 
in the same manner, to the same kind of crops, and a similar 
character of soil, but in quantity, at least 10 per cent less, to a 
given area of land. 



LEATHER REFUBB. 

Leather, it is well known, consists of organised fibrous gela^ 
tine, or the skins of animals, combinec with the proximate veg- 
etable principle, tannin, and probably also, some vegetable 
extractive. In whatever form it is applied, it affords a most 
excellent and durable manure, as the gelatine and coagulated 
albumen it contains, convert, by gradual decomposition in 
moist earth, its fatty matter into ammonia, which, together 
with other ingredients, proves very nutritive to plants. 

This substance occurs more or less abundantly in almost 
every section' of the country, in the form of old boots and 
shoes, curriers' and glovers' shavings, shoemakers', sadlers', 
and harness makers' parings, the waste of hatters, bookbind- 
ers, trunk makers, pocket-book makers, &>c., &c. ; and where 
these are not sold for more valuable purposes to the inanufac- 
tiirers of animal charcoal, Prussian blue, &<;., they may be 
collected by the farmer, at a small expense, and applied as a 
manure. The most economical mode of using them is to chop 
them up into small pieces, and scatter th^ uniformly over the 
surface of the ground, at the rate of 20 to 30 bushels to an acre, 
and plow them in. If kept constantly covered with moist 
earth, they will impart their fertilising influence to most of our 
cultivated orops for dix or seven years. If desirable to expend 
their virtues at once, they may be dissolved in strong solutions 
of potash or sulphuric acid, and administered in the form of a 
liquid manure. They are applicable to nearly every variety 
of soil, but appear to be best adapted to those that are sandy, 
gravelly, or light 
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irxaHT son.. 

"BiT the term * night soil,' at London," says Arthur Young 
Ms to be understood the collections there made of what a 

French marquis calls * I'espdce de fumier que la politesse em- 
pSche de nommer;' from which trait of him one would not 

have expected he should know so much of the value of it as 
he really did. An Englishman says, 'tis more decent and bet- 
ter to let it alone ; but as I conceive it perfectly decent and 
efficient, I shall consider human ordure as the very best manure 
that can be procured. But here, I shall first consider the far- 
mer's conduct at home, where his groat object is to raise as 
much manure as possible without being obliged to depend on 
purchases, which are only to be made in certain situations. If 
the farmer manages his necessary house in such a manner as to 
suffer nothing to run off from it, and frequently throws malt 
dust, saw dust, fine mould, or sand into it, he may, every year, 
manure from 1 to 2 acres of land." 

The history of the use of this substance, as a manure, is in- 
volved in obscurity, for its very nature has predisposed every 
early experimentalist to be silent as to his knowledge of its 
powers ; and, in the earliest of all authorities, the Bible, it is 
mentioned with becoming reserve. The warmth of the climate 
of the East, however, it would appear, insured a regular re- 
moval or application of excrements of every kind. Thus, 
amongst the Jews, the dung of the bullock, slain in sacrifices, 
was directed to be burned, (Exodus, xxix. 14; Leviticus, iv. 11, 
viiL 17, xvi. 37 ; Numbers, xix. 5,) and used as fuel ; as, in periods 
of distress, even was human dung (Ezekiel, iv. 12, 15). Dung- 
hills, also, were evidently formed, and carried away to be 
spread on the surface of the earth ; and straw was spread to 
increase its quantity (Daniel, ii. 5, i i. 29; Luke, xiv. 35 ; 1 Kings, 
i. 10 ; Psalms, Ixxxiii. 10 ; Jeremiah, viii. 2, xvi. 14, xxv. 33; 
Zephaniah, i. 17 ; Isaiah, xxv. 10). And even the holy city of 
Jerusalem had a gate called the '*Dung Port" (Nehemiah, ii. 13, 
iii. 13, 14, xii. 31.) Similar customs of the Eastern nations in 
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latter times are described by modern travellers, confirming in a 
remarkable degree these notices recorded in Holy Writ "^ 

At the present day, night soil is husbanded in almost every 
part of Europe, particularly on the continent, with a jealousy 
and care which proves how valuable it is considered by those 
who use it In most of the cities of a second order, and the 
minor capitals, it is a source of profit, firstt to the householder, 
second, to the nightman, who carts it away, and thirdly, to the 
farmer, who is the last purchaser, and who applies it to his 
land. In some parts, Flanders in particular, instead of using it in 
a dry or powdered state, they prefer to mix it with water, after 
the manner of the Chinese, and thus form a rich liquid manure* 
But, like the French of the present day, for the sake of easy 
and convenient transport, the Dutch have dried fecal substan- 
ces to powder, from time immemorial, now known under the 
name of ** poudrette," which has been purchased at high prices, 
and employed by the farmers to apply to their crops. * 

For a further account of the nature, preparatioii, and applica- 
tion of night soil, the reader is referred to the EXcaEVEiiT of mait, 
FODDSBTXX, and UQpm makuhss, under their respective heads 

OFFAL AND BSFU8B OF SLAUaHTERHOUSBS. 

All the internal parts of animals, which may be obtained 
from the butcheries or slaughterhouses near all cities and the 
larger class of towns, such as the liver, lungs, brain, and heart, 
that are mixed more or less with blood, and the otfal of the en- 
trails, with the emptyings of intestines, afford another valuable 
source from which the farmer can often very profitably enrich 
his fields. 

These substances may be cut or hashed up as fine as possi- 
ble, and then mixed with earth, mould, pulverised peat, or 
swamp or pond muck, thoroughly dried, in the proportion of 6 
times the bulk of the animal matter, well worked over with a 
shovel or hoe, and applied broadcast, set the rate of 5 tons to 
an acre, and plowed under in a similar manner as guano or 
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farmyard manure. Thus prepared, it is adapted tc all kind of 
crops, and to nearly every description of soil, and gives excel- 
lent results, particularly to wheat. If it cannot be applied im- 
noediately after the preparation, it should be preserved ift 
trenches or pits ; or at any rate, piled up in heaps in the shade 
and covered with earth or loam, to prevent waste from evapo- 
ration or rains. 

The blood of slaughterhouses, which is more or less mixed 
with fecal matter, may be employed in the following man- 
ner : — Some earth, free from clods, may be dried in an oven, 
care being taken from time to time to stir it with a shovel or 
rake. Taken hot from the oven, it may be sprinkled with the 
blood, in the proportion of 4 or 5 times the quantity in bulk of 
earth to one part of liquid blood, both incorporated together 
with tt shovel or hoe. The mixture may then be baked over, 
and stirred with the rake till the dessication is complete, in 
which state, it may be put up in boxes or barrels, and sheltered 
£rom the rain, to be used when required. The earth in this 
preparation is especially useful to present the blood in a suit- 
able state of division, and to render its decomposition more 
regular and slow. It will enable the farmer, moreover, to 
know what extent of surface this mixture will cover as a ma^ 
nure, by recollecting that about 3,000 lbs. of liquid blood will 
give nearly 760 lbs. of that which is coagulated and dried, a 
sufficient quantity to fertilise an acre of wheat In this state, 
100 lbs. of blood are nearly equal in cfifects to 300 lbs. of 
crushed bones, or three loads of good horse dung, weighing 
7,200 lbs. It is a manure considered as far superior to those 
known and designated by the names ^f" oil cake," " poudrette," 
&c. It is inferior only to the dried and powdered flesh, des- 
cribed under the head of flesh, muscles, etc., of dead animals. 



PHOSFHORIO AOID. 

The white fumes given off by phosphorus, or rather into 
which it is changed, when burned in the air or in oxygen gas, 
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consist of phosphoric acid. This compound is solid and color- 
less, attracts moisture from the air with great rapidity, is ex- 
ceedingly soluble in water, has an intensely sour taste, and 
like sulphuric acid, is capable of corroding and destroying 
animal and vegetable substances. According to Berzelius, 
when pure, it consists of 

Qxygea, 56 

PboBphfNUi,.... 44 

lOO 

It does not exist in nature in a free state, and, therefore, is 
not directly influential upon vegetation. It unites, however, 
with potash, soda, lime, &c., to form compounds known by the 
names of phosphates. In these states of combination, it is al- 
most universally diffused throughout nature, and appears to be 
essentially necessary to the healthy growth of all living, cer- 
tainly of all cultivated vegetables. 

Phosphoric acid, although forming one of the constituents of 
many minerals, abounds m the animal system, being combined 
with lime to form the bones and teeth, as well as existing in the 
urine and other fluids and solids, in union with the above- 
named alkaline bases, forming phosphates of soda, potash, lime, 
and of magnesia. 

This acid, also, has been found in all plants, the ashes of 
which have been examined by chemists, always, however, in 
combination with potash, soda, magnesia, or lime. Most seeds 
contain certain quantities of the phosphates formed by the 
union of phosphoric acid with some one or more of the alkalies 
just named. In the seeds of different kinds of grain, there is 
abundance of phosphate of magnesia. 

Phosphoric acid, in one or other of its combinations, plays 
indeed an important part in agriculture, and is an indispensa- 
ble constituent of all good land. The soil in which plants 
grow furnishes them with phosphoric acid, and they in turn 
yield it to animals, to be used in the formation of their bones, 
and of those constituents of the brain which contain phosphorua 
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Much more phosphorus is thus iafForded to the body than it re- 
quires, when flesh, bread, fruit, and husks of grain are used for 
food, and this excess in them is eliminated in the urine and the 
sglid excrements. We may form an idea of the quantity of 
phosphate of magnesia contained in grain, when we consider 
thai the concretions in the coecum of horses consist of phos- 
phate of magnesia and ammonia, which must have been ob- 
tained from the hay and oats consumed as food. Twenty-nine 
of these stones were taken after death from the rectum of a 
horse belongmg to a miller in Eberstadt, Germany, the total 
weight of which amounted to 3 lbs. ; and Dr. Simon describes 
a similar concretion found in the horse of a carrier, which 
weighed H lbs. 

It is evident, therefore, that the seeds of all the cereal grains 
could not be formed without the phosphates of lime and mag- 
nesia, which is one of their invariable constituents ; the' plants 
could not under such circumstances reach maturity. 

POUDBETTE AND T>EODOBZSED HdLAirUREa 

Night soil, when dried and mixed with powdered charcoal, 
ivith gypsum, with lime, with pulverised peat, or vegetable 
mould, or simply evaporated to dryness in the air, is known un- 
der the general name of " poudrette.*' As the mode or process 
by which it is made is usually reserved by the patentee or 
manufacturer, with the view of preventing the farmer and 
others from preparing it for their own use, it has been thought 
advisable to detail the following methods of manufacturing this 
fertiliser, which have been derived from authentic and reliable 
cources : — 

Flemish Method of Manvfaclure. — ^The simple method of dry- 
ing night soil, or fecal matter, has long been carried on in 
Flanders, near the cities and larger class of towns, time out of 
roind. At a sufficient distance from town, to avoid sending too 
strong an odor into the dwellings, a series of l«isins are con- 
structed either in masonry or potter's clay, cf considerable 
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breadth, with but little depth. Their total capacity is sufficient 
to contain the emptyings of six months, at least. They consist 
in number of four, five, or more, and are so arranged, one 
above the other, as to be emptied one into another with the least 
possible manual labor. The highest basin of the series receives 
all the emptyings each night, and when it is filled nearly to 
the brim, a gate is opened, which permits the liquid floating at 
the surface to flow into the second basin. Several decantations 
take place successively, in the same manner, and the liquid 
drawn off deposits in the second basin the very fine solid mat- 
ter which it held in suspension. When this basin is filled, the 
supernatant fluid is decanted in the same manner as above, by 
means of a gate into the third basin, where a new deposit takes 
place, and another decantation is effected in the same manner. 
Finally, at the issue of the fourth^ fifth, or sixth basin, the su- 
pernatant fluid flows off, as the new matter arrives, and loses 
itself either in a current of water, in a cistern, or, as is more 
recently practised, in Artesian wells. 

As soon as the deposit is sufficiently abundant in the upper 
basin, it is left to drain as much as possible by opening the 
gate ; and during this time, the nightly emptyings are poured 
into another series of basins, arranged by the side of those just 
described. The drained matter, for a long time, maintains a 
pasty consistence, in which state, it is drawn out by means of 
drays, scoops, and iron ladles. It ts then spread upon a hard- 
beaten surface of ground, formed like a convex causeway or 
turnpike road, so that the rains cannot accumulate among it, 
but speedily run off. From time to time, this matter is turned 
over by means of shovels, in order to change the surface, and 
bring the lowermost portions in contact with the air, and there- 
by hasten the process of drying. This operation is continued , 
in each of the basins till all the fecal matter has lost suflicient 
water by spontaneous evaporation to be easily reduced to 
poudrette (a powder). In this state, it is preserved as much as 
possible under sheds, to protect it from the rains ; or at least, 
it is raised into heaps of a pyramidal form, well beaten, so that 
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the water or moisture of the atmosphere can peretrate but a 
little way, but rapidly run off. 

The operation above described is very simple, but is attended 
with serious inconveniences and a considerable loss. The des- 
sication, although irregularly effected, usually lasts from four 
to six years, according as the atmospheric circumstances are 
more or less favorable. During the same length of time, also, 
the contact of the air and moisture keep up a constant fermen- 
tation, which generate the most foul emanations through a dis- 
tance of one or two miles. Besides this disgusting stench, 
which fills the neighborhood, there is the disadvantage of a 
total loss to agriculture of a large share of the ammonia and 
other gases that should concur in the nutrition of plants. 

Method of Madame Vivert DubouL — Under the name of " alka- 
lino-vegitative powder," another preparation of night soil was 
ushered into notice in France, and generally adopted, under the 
auspices of an agricultural lady, Madame Vivert Duboul, to 
whom, in consequence, the Royal Society of Agriculture, in 
1814, awarded their gold medal. This lady obtained a patent 
of 16 years for her process, which consisted in promoting fer- 
mentation in the most liquid portion of the excrementitious 
substances, and treating them with slaked lime afterwards, so 
as to form a powder, which has been found to be very superior 
to poudrette upon cold, light, or moist soils. Its action is very 
powerful, and it extends its influence over the soil for several 
years without requiring, during that period, a repetition of the 
manuring process. 

Judging from the e^^ct which lime has, when mixed with all 
ammoniacal manures, there is much reason to believe that the 
last-named process is not the most economical mode of using 
night soil. The lime certainly dissolves, and partially decom- 
poses it ; but the fertilising effect of a given weight of this 
substance, mixed with lime is clearly not so great as when a 
similar quantity is used either by itself, or mixed with some 
absorbing or deodorising matter, as gypsum, charcoal dust, or 
pulverised peat. 
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A correspondent, however, in the London Agricultural Ga- 
zette of May 17th, 1851, states that, "In a field of our own, con- 
taining a good deal of iron and clay, my father sowed Swedish 
turnips, aAer manuring with night soil and lime, both put on in 
the same day ; it was one of the best crops we ev^r grew, and 
though very Urge, they were all planted for seed, and to prove 
that the plan had not exhausted the manure, the crop of seed 
was the heaviest I ever remember to have seen. Not to men- 
tion other instances, the only good crop in our neighborhood, 
last year, was on strong land, managed on the same plan. Now, 
every one knows that to mix fresh lime in a manure heap, or 
with a heap of guano, would be to injure it; but if, as Professor 
Way has proved, clay and iron have such an affinity for ano- 
monia, where is the danger of placing fresh lime and manure 
in contact with them, as they would be in strong soils ; may it 
not be a good plan to render manure more immediately avail- 
able for the crops ? Does not strong land require the manure 
to be so prepared, and is this not the reason ? Wc have found 
bone earth of little or no use here, and yet dissolved bones have 
had the best effect on the same land. I think I have seen some- 
where stated, that a farmer found bones, dissolved in acid, of 
little use, unless the land had been previously limed. I believo 
the kind of land was not stated ; if strong, was it not from the 
raw, unprepared state of the manure, and was not lime requir- 
ed to convey away the acid, and leave the phosphate in a state 
proper for the cropf 

Manufacture of Urate, — ^In 1818, a company was formed near 
Paris, (Messrs. Donat & Co.,) for the manufacture of another 
kind of manure from night soil, called ^ urate,** from the prin- 
cipal ingredient of which it was composed — urine, mixed with 
powdered gypsum, and sometimes chalk or dry marl. This 
mixture is reported by a joint committee, including Vauquelin, 
Dubois, and others, appointed to investigate it by the Royal 
Agricultural Spciety of France, as being so powerful in its ef- 
fects upon the dullest soil, that they recommended it only to be 
employed by skilful and discriminating hands. 
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The method that has usuall) been adopted in manufacturing 
urate, is, to collect the urine in cities and the larger class of 
towns, and adding to it ijth of its weight of powdered gypsum, 
allowing the whole to stand for some days, pouring oiF the 
liquid, and drying the powder. Notwithstanding this manure 
has been highly extolled, it can contain only a small portion of 
what is really valuable in urine, say not more than 3 or 4 per 
cent of dry fertilising matter, the remaining 96 or 97 per cent 
being only water. Again, the liquid portion poured off ^ust 
contain most of the soluble ammoniacal and other salts, and 
even where the whole is evaporated to dryness, the gypsum 
does not act so rapidly in tixrng the ammonia as to prevent a 
considerable escape of this compound as the fermentation of 
the urine proceeds. 

Method of Payen. — ^Messrs. Payen and his associates, of Paris, 
are the patentees of a method of manufacturing a manure 
called ** engrais animalize," or deodorised night soil, which 
combines, and successfully too, the great object of driving oflf 
the water of urine and the fecal matter by a gentle heat after 
all their gaseous portions have been absorbed, by mixing with 
a considerable quantfty of recently-prepared charcoal, reduced 
to the finest possible powder, than which, no known substance 
has so great powers of absorption of all gaseous matters, like 
those that abound in night soil, and impart such disagreeable 
odors to the air wherever exposed. 

The presence of the carbon in the manure thus prepared, is 
valuable in two ways — ^graditally it combines with the oxygen 
of the atmosphere, forming in the state of carbonic-acid gas 
the food of plants— and, at the same time, all the gaseous mat- 
ters of putrefaction with which it is saturated, are thus pre- 
served, stored up, as it were, for the fut ire nourishment of the 
crops. Nothing is lost, the emission of the gases from the 
slow-decomposing charcoal being so gradual as to be almost, 
if not entirely, imperceptible to the senses. 

This manure, in appearance, somewhat resembles that of the 
friable^ rich, vegetable mould of an old hot bed, having a verv 
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dark color, and is totally devoid of smell. It was somewhat 
extensively introduced into England, a few years since, and 
from some comparative experiments with bones, tiirf ashes, and 
ordinary stable manure, made on a crop of turnips by Mr. 
Beach, of Oakley Hall, near Basingstoke, satisfactory results 
were •btained. 

American Poudrette. — ^The largest establishment for the man- 
ufacture of poudrette in the United States, is situated on the 
banks of the Hackensack River, near the New-Jersey Railroad, 
about 3 miles from the city of New York. It is denominated 
** The Lodi Manufacturing Company," which was incorporated 
in 1840 by the legislature of New Jersey, for 30 years, with a 
capital of S^fiiOOO, with the privilege of increasing the same to 
$200,000. It has been in active operation, at the proper seasons 
of the year ever since. Its chief object is to remove into boats, 
from the city of New York, the contents of sinks and privies, 
dead animals, and other offensive matters, collected by the 
scavengers, from which, by a chemical process, they remove 
all the disagreeable smell emanating from them, and convert- 
ing them into a light, dry, inodorous poudrette. 

The establishment embraces 20 acres of land, with a wharf, 
containing a drying house, in which is a vat 168 feet long, and 
21 feet wide, with two large wings. There are also 14 drying 
floors, with moveable roofs, about 100 feet long, and 12 feet 
wide. It also has a machine house, with horse power, an of- 
fice, five dwelling houses for the workmen, and tools, tubs, and 
everything requisite to carry on an extensive manufacture in 
this line of business. 

The method by which this company manufacture their pou- 
drette is stated to differ very essentially from the old Chinese 
y and European plan of destroying the offensive smell of the 
night soil by means of ashes or caustic lime, which deteriorate 
its strength. They profess to make use of vegetable substan- 
ces and chemical compounds, (manures in themselves,) which^ 
instead of expelling, retain, or ^^^x^^ the ammonia, or fertilising 
principle, of the night soil, while, p \ the same time, they de^ 
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compose or neutralise the effluvia, and present a dry fowder^ 
perfectly free from smell of any kind. 

The quantity of this manure requisite to fertilise an acre of 
each of our common grain crops on land of medium quality, 
is as follows, to he scattered broadcast, and harrowed in with 
the seed : — 

Buckwheat, 16 bushels. 

Oats, ao *» 

Rye, 28 « 

Barley, 32 " 

Wheat, 40 « 

For Indian corn, on good sward land, or that in a fair con- 
dition, 8 bushels are sufficient to manure an acre in the hill. 
A handful may be sprinkled in the place where the seed has 
been, or is about to be dropped, and then covered with the 
hoe. On a very poor soil, however, if one application is not 
enough to carry the corn through its growth, a second handful 
may be spread around the plants at the last dressing, and cov- 
ered with a hoe. 

For potatoes, two handfuls to a hill is the quantity requisite, 
unless the land has been previously manured, when only one 
handful will cause the haulms, or vines, to grow vigorously, 
and produce large tubers. 

For cabbages, one handful to each plant is regarded as suf- 
ficient, which, it is stated, will produce a better head than any 
other manure. 

For turnips, if the land be poor, the poudrette must be used 
liberally to secure success in producing a large bulb ; other- 
wise, the leaf will be large, and the bottom small. If used in 
small quantities, it is best to apply it with the seed in drills. 

For melons, cucumbers, pumpkins, squashes, beans, &.C., 
hills may be made the usual way, and then mix the proudrette 
freely and thoroughly with the earth in the bottom of the hills 
before planting. 

For peas, beets, carrots, onions, and other garden vegetables 
vultivated in drills, the poudrette may be sown with the seed 
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Far grape vines, fruit trees, and flowering shrubs, of mediuoi 
size, half a peck of poudrette has been enaployed with sue* 
cess in scattering it around each tree or vine, and well incor- 
porating it with the soil about the roots, by means of a spado 
or fork. 

The use of poudrotte in agriculture, in general, does not pre- 
sent, in other respects, any difficulty. It powerfully stimulates 
the early progress of vegetation, and greatly develops the green 
parts ; but like all very active manures, it becomes too speedily 
exhausted, and has oAen been accused of failing at the moment 
of the flowering and filling out of the seed of most of our 
grains. Therefore, it would be advisable for the prudent far- 
mer not to rely wholly upon its virtues for fertilidng his 
crops, but use it in connection with guano, bone dust, or farm- 
yard dung. 

RBSmUTTM OF PRTTSSIAlf BLX7E. 

This substance, which consists of the exhausted, greyish 
powder, left in the crucibles in the manufacture of Prussian 
blue, contains not a trace of organic matter,, and cannot, there- 
fore be usefully employed as a manure, otherwise than as an 
amendment cabable of lightening the soil, and stimulating the 
vegetative forces by means of the small proportion of carbon 
and the salts of lime or potash it may retain. In this respect, 
the use of this residuum may be usefully employed as a fer- 
tiliser as well as an amendment of soils that are heavy and 
stifle, provided the transportation is not expensive, and the 
price merely nominal. 

SHELLS OF 073TERS AND CLAMS— SHELL SAND. 

Ih many parts of the Atlantic States, particularly in the vi- 
cinity of the maritime cities and larger class of towns, or those 
situated near the banks of rivers, or on canals and railroads, 
leading inland from the coast, wherever they can be obtained 
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without much cost, the farmer will find a valuable manure in 
procuring the shells of oysters, clams, and other shell fish, and 
reducing them to a powdei by burning them in kilns, or grind- 
ing them in mills. 

Id regard to their chemical composition, shells differ from 
bones in the predominance of carbonate of lime over the or- 
ganised matter, which scacely amounts to i of 1 per cent, and 
the phosphate of lime, which does not exceed 2 per cent. Ac- 
cording to Brand, oyster shells consist of 

PertftnL 

Organic matter remmbHiig glae, 0l5 

Garbooate of lime, (dialk,) 96.3 

Ptaaq[»luUe and sulpliate of lime, » L3 

10(M> 

When ground to a powder, therefore, they form a manure re- 
sembling chalk, and have been used with good effects on 
wheat, clover, turnips, and leguminous crops. When used in 
a powdered state, without having been burned, if possible, they 
should always be harrowed or drilled in with the seed ; for, by 
thus coming into close contact with the roots of the plants, all 
the volatile and earthy constituents of the decomposing shell are 
absorbed more readily by the rootlets and leaves. In this way, 
chey have been found to answer an excellent purpose on light 
3andy soils. They can be crushed with the common bark mill, 
or they may be ground in the same mill employed for grind- 
ing bones. 

But the most usual mode of preparing oyster shells for ma- 
nure, is, to burn them in open kilns, similar to those employed 
in making common lime. By this means, all the animal and 
volatile matters are driven off, and the best description of agri- 
cultural lime is formed. When thus burned, it is much milder 
than stone lime, even in its caustic state ; but, on exposure to 
the air, it slacks in 10 or 15 days, and may then be used to a lim- 
ited extent in composts containing night soil, animal matter<or 
farmyard dung. It is beneficial to all kinds of soils deficient 

14 
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in lime, and is applicable to most of our cultivated crops. As 
it does not deprive land so rapidly of its humus as stone lime, 
it may be applied to soils exhausted by them ; or it may be re- 
peated. Its effects, however, are not so quick, but more lasting. 

Lands which are wet stiff and deficient in calcareous mat- 
ter may receive from 100 to 600 bushels of oyster-shell lime to 
an acre ; but UghU sandy or gravelly soils should receive much 
less. For hoed crops or grain, it should be incorporated with 
the soil near the surface by harrowing or otherwise ; but for 
grass lands or meadows, it may be sown broadcast as a top- 
dressing. It is of great service to fruit trees, particularly to 
grape vines, or the apple and pear, and may be added in doses 
of 4 to 8 quarts to the roots of each tree, either in connection 
with or without charcoal dust, wood ashes, swamp or pond 
muck, bone dust, urine, or soap suds. 

In numerous localities in the United States, beds or banks of 
marine shells occur in great abundance in a recent, as well as 
in a fossil state, which may be collected, reduced to a powder, 
and applied to the land at the rate of 100 to 120 bushels to an 
acre, with excellent results. Along the seaboard, where the 
Indians annually held their clam and oyster feasts from time 
immemorial, there still remain immense accumulations of shells, 
either entire, or in a partially-decomposed state, which would 
richly repay the farmers in their vicinity for collecting and 
applying to their crops as a manure. 

The drifl, also, which lines the shores of many parts of our 
coast, is found in many instances to be composed entirely, or 
in large proportion, of the fragments of broken comminuted 
coral and shells. These form a calcareous sand, mixed occa- 
sionally with portions of animal matter, and; when freshly 
gathered, with more or less alkaline salts derived from the sea. 

On the coast of France, and especially in Brittany, shell sand 
is obtained in large quantity, and is in great demand. It is ap- 
plied to the clayey soils and marshy grass lands with much ad« 
vantage, an 1 is carried far inland for this purpose. It is there 
railed irez^ and is laid' on the fields at the rate of 10 to 16 tons 
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to an acre. On the southern coast of France, where shell sand 
is met with, it is known by the name of iangue. The shell sand 
of Cornwall, on the coast of England, contains from 40 to 70 
per cent, of carbonate of lime, with an equally variable mix- 
ture of small quantities of animal matter and sea salt The re- 
maining portion is chiefly silicious sand. A specimen of tangue 
from the south of France, analysed by Vitalis, and one of shell 
sand from Isla, on the coast of England, analysed by Profes- 
sor Johnston, were composed of the following ingredients :^ 

7\tngue, Shell tamd. 

Sand, chiefly Bilicioua, SOJ >^i,. 

AlumiDa and oxide of iron, 4.6 j ****' 

Carbonate of lime, 66.0 .34j0 

'Phosphate of lime, ? 0.3 

Water and kMB, 9.1 — 

100/) 100.0 

The chief value of these sands consists of the carbonate of 
lime they contain. They act with more energy, when applied 
as a manure, when mixed with night soil or farmyard dung. 

SKINS OF ANIMALS, S0X7T0H, OR GLUEMAEER'S REFUSE. 

In the yards of the gluemaker and fellmonger, a substance 
accumulates to which is given the name of ^ scutch." It con- 
sists of a general mixture of hair, small fragments of hides, 
and other animal matters, with lime, occurring chiefly as car- 
bonate, but partly in a caustic state. It has a smell, which is 
more or less offensive, according to the time it has lain decom- 
posing, and bears a price in proportion to its age. It is com- 
monly used as a manure in the state of a compost with peaty 
or earthy substances ; but sometimes it is employed to increase 
the powers of stable or farmyard dung. When plowed in with 
seed wheat, it has been found highly serviceable to deep loamy 
land, and to strcng soils which are not too wet. From 30 to 40 
bushels are suffi ^ient to mat ure an acre of wheat on land of a 
med*um quality. 
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In two samples of scutch analysed by Mr. Ogston, as pubi 
lished in the Journal of the Royal Agricultural Society of Eng- 
land, the ingredients were as follows :— 

JVo. 1. JVj. • 

Waier, Se.48 ..34^ 

Animal matter and aalta of ammonia, 12.42 33.4S 

8an<l,4tCn l&OO 6.10 

Ckrbonate of lime, 33.19 29.98 

Sulphate of lime, 7i25 3.79 

PboaphAteorUme, 050 1.84 

Ma^eaia, trace 0.56 

Peroxide of iron and aluminum,.... 1.87 0.77 

99.71 99.70 

When examined for nitrogen, No. 1 gaveyVir^hs of 1 per cent, 
equivalent to ly^ths of ammonia, and No. 2 gave lyW^hs per 
cent of nitrogen, equal to IjV^s ^^ ammonia. It will be seen 
that the only ingredients in this case, to which any monied 
value can fairly be attached, are the ammonia and the phos- 
phate of lime. Estimating No. 2 after the mode of determining 
the value of guano, we find the following to be the result:^ 

IS per cent of ammonia la equal to 38 lbs. in a ton of { ^^ «• 
2,000 lbs., at 12i cents, J***^* 

L84 per cent, of phosphate of lime is equal to 30.8 lbs. ) q kk 
in a ton, at H cents, , s "^ 

Value of a ton of acutch, 9S.30 

The skins of nearly all animals find their way ultimately into 
the soil as manure, in a more or less changed state. The re- 
fuse parings from the tan yards, and from the curriers' shops, 
though usually employed for the manufacture of glue, are 
sometimes used as a manure, and with great advantage. They, 
may either be plowed in sufficiently deep to prevent the escape 
of volatile matter when they begin to decay, or they may be 
made into a compost, by which their entire virtues will be more 
effectually retained. 

Skin differs considerably in its constitution from flesh and 
blood. It contains, in the recent state, about US per cent of 
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water, and leaves, when burned, only 1 per cent, of ash. The 
combustible or organic part consists of 

Carton , TO.gO 

Hyd/:>gen, 7.07 

Nitrogen, 18.72 

Oxygen, , 33.83 

100.U0 

It contains, therefore, 3i per cent more nitrogen than flesh 
or blood. So far as the fertilising action of these substances 
depends upon the proportion of this constituent — glue, the par- 
ings of skins, and all gelatinous substances, will consequently 
exhibit a greater efficacy than flesh or blood. — Johnston, 
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Urine, the fluid excrement of mammalia, is produced by the 
action of the kidneys on the blood, and is a kind of caput mortv^ 
um which these glands throw into the bladder. In birds and 
reptiles, it is solid, and is voided in their dung. All urine con- 
tains the essential elements of vegetables in a state of solution; 
but the various species of urine from different animals differ 
in their constituents ; and the urine of the same animal alters 
when any material change is made in its food, as well as when 
there is an increased flow of milk. For instance, a cow in milk, 
when fed on rich food, yields less urine than one which is dry ; 
and the urine varies in quantity in proportion to the amount of 
milk she gives. 

Urine contains the greater portion of the nitrogenised mat- 
ter of the excrement of animals, and is therefore the most im- 
portant part of the manure with which it is mixed. Its efficacy 
as a fertiliser depends upon the quantity of solid matter which 
it holds in solution, upon the nature of said matter, t-nd espe- 
cially upon the rapid changes which the organic part of it is 
known to undergo. The followiig table exhibits the average 
proportion of watei and of* the solid organic and inorganiQ 
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matteis contained in the urine of man and some other aniiiial% 
in their hsahhy state : — 



Urine of 

Man, 

Sheept 

Hone, 

Cow, (not in miUcO 
Pig, 



Water, 


Solid organ- 


per oeuL 


ic matter. 


96.9 


S.34 


96.0 


2.80 


94.0 


2.70 


93.0 


5.00 


92.6 


5.60 



Solid inor- 
ganic matter. 

0.76 
1.20 
3.30 
2.00 
1.80 



From the above table, it will be seen that the urine of the 
cow, estimated by the quantity of solid matter it contains, is 
more valuable than that of any other of our domestic animals, 
with the exception of the pig. But the quantity voided by the 
cow must be so much greater than by the pig, that in annual 
value the urine of one cow must greatly exceed that of many 
pigs. 

The next step to be considered is, to examine more closely 
the composition of urine, the changes, which, by decomposition, 
it readily undergoes, and the effect of these changes upon its 
value as a manure. 

Human Urine, — The exact composition of the urine of a 
healthy individual, analysed in its usual state, was found by 
Berzelius to be as follows : — 

Urea, 3^1 

Uricacid, 0.10 

fndeterminate animal matter, lactic acid, and lactate } ^-.m 
of amffloma, ( 

Mucus of the bladder, 0.03 

Sulphate of potash, 0.37 

Sulphate of soda, 0.3S 

Fhospbate of soda, 0.29 

CUoride of sodium, 0.45 

Phosphate of ammonia, 0.17 

Oiloro-hydrate of ammonia, 0.15 

Phosphate of lime and of magnesia, 0.10 

Silica, trace. 

Water, 93.30 
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From what has been stated in other parts oi the present 
^ork» in regard to the action upon living plants, of the several 
phosphates, sulphates, and other saline cooipounds nan^ed in the 
preceding analysis, it will be obvious that the fertilising action 
of urine would be considerable, did it contain no other solid 
constituents. But it is to another substanca, urea, which exists 
in it in a much larger proportion than any other solid ingredient 
that its immediate and marked action in promoting vegetatior 
is chiefly to be ascribed. Urea, which is a white, salt-like sub- 
stance, consists of 

PeriMU. 

Carbon, .' SNU) 

Hydrogen, 6.8 

Nitrogen, 46.7 

Oxygen, 26.7 

1000 

It is therefore, far richer in nitrogen than flesh, blood, or any 
of those highly fertilising substances, of which the main effi* 
cacy is believed to depend upon the large proportion of nitro- 
gen they contain. 

But urea possesses this further remarkable property, that, 
when urine begins to ferment, as it is known to do in a few 
days after it is voided, it changes entirely into carbonate of 
ammonia. Of the ammonia thus formed, a portion soon begins 
to escape into the air, and hence the strong ammoniacal odor 
of fermenting urine. This escape of ammonia continues for a 
long period, the liquid beconiing weaker and weaker, and con- 
sequently less valuable as a manure every day that passes 
Experience has shown /.at recent urine exercises, in general, 
an unfavorable action upon growing plants, and that it acts 
most beneficially after fermentation has freely begun, but the 
longer time we sufler to elapse afler it has reached the ripe 
state, the greater quantity of valuable manure we permit to go 
to waste. 

Urine of the Cow, — ^The urine of a cow, not giving milk, has 
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been analysed by Sprengel, in several states, with the {ollon 
ing results: — 



IT 



CompoHiti(»i. 



Waier 

Urea, 

Mucus, 

Nippuric and lactic acitls,. . . . 

CarbiHiic acid, 

Ammonia, 

Polash, 

Soda, 

tiulpburie acid, 

Phosphoric acid, 

Chlorine, 

Lime, 

Magnesia, 

Alumina, oxide of iron, and > 

oxide of manganeee, ( 

Silica, 



Freahir 
voideo. 



Fermented for four weeks 
in the open air. 



No. 1. 



92.62 
4.00 
0.20 
0.61 
0.26 

0.66 
0.55 



95.44 
1.00 
0,04 
0.75 
0.17 
0.49 
0.68 
0.55 



0.10 
0.07 
0.27 
0.06 
0.04 


0.39 
0.03 
0.27 

trace. 
0,03 


OJOI 


trace. 


0.04 


0.01 


loaoo 


99.82 



No.S. 



93.18 
0.60 
0.03 
0.63 
1.53 
1.63 
0.66 
0.56 
0.33 

ai5 

0.27 

trace. 

a04 



* 0.01 
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The first variety of fermented urine. No. 1, had stood four 
weeks in the open air in its natual state of dilution; and the 
second, No. 2, had been mixed while recent with an equal bulk 
of water, which is again deducted from it in the analysis, with 
the view of ascertaining how far such an admixture would tend 
to retain the volatile ammonia, produced by the natural decom- 
position of the urea. 

An inspection of the preceding analyses shows three facts of 
importance to the agriculturist : First, that the quantity of 
urea in the urine of the cow is considerably greater than in 
that of nmn ; second, that, as the urine ferments^ the quantity 
of urea diminishes, while that of ammonia increases, owing to 
a gradual decomposition of the urea, and its conversion into 
carbonate of ammonia ; and thirdly, that, by dilution with en 
equal bulk of water, the loss of this carbonate of ammonia, 
which would otherwise naturally take place, is in a consider- 
able degree prevented. The quantity of ammonia retained by tha 
urine, after dilution^ teas in the same circumstances nearly three times 
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as great as tohm it was allowed to ferment in the state in which il 
came from the cow. 

But even by this dilution, the whole of the ammonia is not 
saved. One nundred parts of urea form by their decomposi- 
tion 56^ parts of ammonia, and as 36 parts of the urea in the 
urine No. 1, had disappeared, there ought to have been in its 
stead 19 parts of ammonia in addition to that which the urine 
contained in its recent state, or 21 parts in all ; whereas, the 
table shows it to have contained only 16 parts. Even when 
diluted with its own bulk of water, therefore, the urine had lost 
by fermentation in the open air upwards of ith of the ammonia 
produced in It during that period. This shows the necessity 
of causing liquid masures to ferment in covered cisterns, or of 
adopting some other means by which the above serious loss of 
the most valuable constituents may be prevented. For, when 
left to ferment for 6 or 6 weeks, alone, and with the addition of 
an equal bulk of water, the urine of the cow loses a consider- 
able proportion of volatile matter ; and in these several states, 
will yield in a year as follows : — 

Solid matter, TitUUng of «Miiii4m»a. 

Recent urine, 900 lbs. 226 lbs. 

Mixed with water, after 6 weeks, 850 « , 200 « 

Unmixed, aOer 6 weeks, 550 *< 30 ** 

Those who scrupuously collect in tanks, and preserve the 
liquid manure of their stables, cow houses, and fold yards, will 
see, from the great loss which it undergoes by natural fermen- 
tation, the propriety of occasionally washing out their cow 
houses with water, and by thus diluting the liquid of their 
tanks, of preserving the immediately-operating constituents of 
their liquid manure from escaping into the air. Even when 
thus diluted, it is desirable to convey it to the land without 
much loss of time, since even in this state, there is a constant 
slow escape, by which its value is daily diminished. Gypsum, 
sulphate of iron, and sulphuric acid, are, by some, added for the 
purpose of ^ lixing " the ammonia, but in addition to diluting 

it, an admixturf) of rich vegetable soil, and especially of pea^ 

14* 



tS2l AHnCAL MARUBSS. 

. • 

will be m jch more e% onomical, and, except in so far as the 
gypsum and sulphuriir acid themselves act as manures, nearly 
as effectual. 

UriTte of the Harse^ Sheep, arid Pig, — ^These have not been ex- 
amined so carefully as those of man and the cow. They con- 
sist essentially of the same constituents ; and the samples which 
have been analysed were found to contain three most impor- 
tant of these in the following proportions : — 

Harte. Sheep, Pig, 
Water, 04JU M.0 916 

Saaoe Bubstancea, 53 1.3 1.8 

100.0 loao lOOyO 

Some of the saline substances present in the urine, as above 
stated, contain nitrogen. This is especially the case in the 
urine of the horse, so that the quantity of urea above given is 
not to be considered as representing the true ammonia-produ- 
cing power of the urine of this animal. The urine of the pig, 
if the above analysis is to be relied upon as anything like an 
average result, is capable of producing more ammonia from 
the same quantity than that of any other domestic animal. 

Prom observations made by Boussingault, with every pre- 
caution to insure success, it appears that the average quantity 
of urine annually voided by man, the cow, and the horse, 
amounts to the following : — 





Pounds 
of urine. 


Pounds of 
solid matter. 


Pounds 
of urea. 


Pounds of 
ammonia. 


Mail, 

Honte, 

Cow, 


i,ooa 

l.UOU 
13,000 


67 

69 

900 


30 
? 
400 


17 

? 

S30 



It may appear surprising to some that the amount of urine 
voided by a horse should not exceed that of a man, particular* 
ly, when the quantity* of liquid taken into the stomach of earb 
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considered, the horse often drinking 4 or 5 gallons of water in 
the 24 hours, while man seldom drinks more than 3i lbs. The 
explanation of the cause of this difference is to be sought for 
in the extent of skin and lungs in the horse, capable of giving 
of Hrge quanties of water as insensible perspiration, while the 
Ba.ne functions in man seldom amounts to y^^th part of the 
liquid taken. On this subject, however, observers disagree in 
opinion. 

It appears, also, from the experiments of Boussingault, that, 
when a cow is giving milk, a less amount of urine is voided. 
He found that a horse, which drank 35 lbs. of water in 24 
hours, only gave 3 lbs. of urine ; and a cow, which drank 
132 lbs. of water in the same time, gave 18 lbs. of urine and 
19 lbs. of milk. But, besides the amount of water drunk, 
many other circumstances tend to modify this amount of nitro- 
genous and saline substances^ contained in the urine, such as 
the quantity and quality of the food, the temperature of the 
air, and the amount of exercise. 

The use of urine, a3 a fertiliser, is of great antiquity. The 
ancient writers on agriculture and rural alfairs advise the fre- 
quent use of it, and direct that it should be old, or long kept. 
Thus, Columella says: *< Human urine which you have let 
grow old for six months, is well fitted for the shoots of young 
trees. If you apply it to vines, or to young apple trees, there 
is nothing that contributes more to make them bear an abun- 
dance of fruit ; nor does this only produce a greater increase, 
but it also improves both the taste and the flavor of the wine, 
and of the apples;" which is confirmed by Conradus Heres- 
bachius, who says in his "Foore Bookes of Husbandrie," trans- 
lated by Googe, in 1578, ''Man's urine, being three moneths 
kept and poured upon the rootes of apple trees and vines, 
bringoth greate fruitfulnesse to the trees, and yeeldethe a pleas- 
ante fruite." In Holland, urine has been employed for cen- 
turies, where they have found it to be one of the richest ma- 
nures in the world. When used, however, in its recent and 
Doadulterated state, '*. was regarded by Jethro TuU as very 
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pernicious to seed wheat. He says: <* If seed be soaked in 
urine, it will not grow ; or, if only sprinkled with it, it will 
most of it die, unless planted presently." But urine, in its natu- 
ral condition, is not so fatal to vegetation as is commonly sup« 
posed. If repeatedly thrown upon plants, doubtless it would 
kill them , but e.\perience shows, that, after it has turned them 
yellow or brown, if no more be applied to them, they will not 
only recover, but grow much more luxuriantly than before. 
The late Arthur Young, as long since as 1787, proved the ad- 
vantages of urine when used as a top-dressing to potatoes. 
And Mr. Hannam, the same year, found that, by the use of 32 
gallons of putrid urine, mixed with about 200 lbs. of gypsum, 
and 12 bushels of bones, his turnip crop was increased more 
than 2^ tons. 

In its application, urine, if not mixed with solid compost, as 
gypsum, charcoal dust, dried peat, swamp or pond muck, char- 
red tan bark, saw dust, apple pomace, flax waste, chaff, linen 
and woollen rags, soot, coal ashes, shell or coral sand, or some 
other absorbent, it should be diluted with water, and applied in 
the form of a liquid manure ; for if not thus diluted, it contains 
too much animal matter to afford a proper fluid nutriment for 
absorption by the roots of plants. 

WOOLLEK RAaS. 

The use of woollen rags, as a manure, was in vogue on the 
Chilton lands, in England, certainly as long ago as the year 
1669. For John Worlige, who was celebrated as an agricultu- 
ral author, at that time, makes mention of them in the follow- 
ing words : — ** In rags of all sorts, there is good vertue ; they 
are carried far, and laid upon land, and have in them a warm- 
ing and improving temper ; one good load will go as far as a 
dozen or more of cow dung." 

William Ellis, in his *' Modern Husbandman," published in 
1742, says : ** These rags are a most excellent dressing for all 
chalks, chalky, sandy and gravelly loams, and such-like dry 
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earths ; and the more so, as they come from places where they 
use much oil, or grease, in the woollen business ; for nothing 
gives a greater fertility to the earth than those things thai 
abound with a nitrous o unctuous quality. For this reason 
it is that some of the better sort of farmers, in our parts, fetch 
their woollen rags from about NewporUPagnel, in Northamp- 
tonshire, which lies about twelve miles from their own home, 
and think it good husbandry to go so fieir with a waggon and 
five or six horses.'* Again, be remarks, that several of the best 
husbandmen dress the dry, lean, loose and hungry soil about 
Ivinghoe Common Field* and in many othBr places, twice in 
the fallow season; ** once by folding over all the land, and at 
sowing time, with rags. Others dress with the fold in the sum- 
mer, and with London soot in the spring time ; but nothing 
comes up to the woollen rags in this soil ,' because the rag be- 
ing of a greasy, tough and spongy nature, it lodges and holds 
water a long time, keeps the roots of the corn, (wheat,) moist 
in dry land, warms them in cold weather, and causes them to 
withstand the wash of rains, that easily carry down some of the 
lighter  dressings into the **hurlock," or rag stone, to the great 

loss of much of their vertue." ^'* But I must further write, 

that the most general way of using woollen rags is thus: 
When your chalk, chalky loam, sandy loam, or other dry soil, 
fit for the purpose, is harrowed plain, ready for sowing and 
plowing in wheat seed, then apply eight sacks of chopped rags 
on one broad acre, each sack containing fifty-six pounds* weight, 
and each sackful to lie in one heap, at some distance from 
another. When this is done, let a man fill a seed cot with 
them, and sow the rags broadcast with his hand over the 
ground, and so on till the surface of the acre is covered; then 
let a man directly sow his wheat seed all over the same land, 
and plow both rags and wheat seed in together. * * * Thus 
one acre of land is finished; and in so doing, you will experi- 
ence that no manure suits those soils better than woollen rags ; 
for these will, in some degree, become so- many watering pots 
to sucl; iry earths in the summer time ; and, in the winter, so 
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warm the roots of the "vheat, as to keep off the power of frosts 
and chills of witers.** 

Woollen rags are also well known to the farmers of the pres- 
ent day as a powerful manure. Owing to their slow decompo- 
sition, they are not so well fitted for root culture ; turnips and 
other plants of this kind, requiring more active and readily- 
soluble manure to produce a rapid growth. In a sample of 
rags, analysed by Professor Way, taken in the ordinary condi- 
tion of dryness, consbting of the seams and other useless parts 
of old cloth garments, which, from the appearance of these 
remnants, had been cut up to be manufactured into cloth, in- 
cluding portions of the calico linings, together with the cotton 
or linen thread used in sewing them, the per-centage of nitro- 
gen amounted to 10|Vv^s, which is equivalent to 12^ths per 
cent, of ammonia. 

From recent experiments in England, woollen rags are applied 
with the best effects to wheat, and hops. They are usually 
chopped up fine, and applied at the rate of half a ton to an 
acre, and are greatly improved by thoroughly saturating them 
with urine before they are used. They will last 4 or 6 years, 
and during their decay, they become converted into carbonate 
of ammonia, in the same manner as horn, hair, and wool 
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APFABATUS FOR OOIXEOTINGr AND APPLYINa TJSB LIQUID 
MANURE OF STABLES OR BAHN YARDS. 

^■^HE construction of the best and most convenient form of a 
tank, and a suitable apparatus for the collection and applica- 
tion of liquid manure, in the most cleanly and economical 
manner, is a subject of great utility, and one which has more 
or less occupied the attention of the most eminent agricultur- 
ists in various ages, and in all civilised countries of the globe. 

The chief faults in the arrangements heretofore made for 
the purpose of collecting liquid manure appear to have been 
that, the tanks, in some instances, received the urine alone 
while the drain ings of the barn yard and manure heaps were 
allowed to escape; or that they formed a receptacle for the 
rain water from the adjoining buildings, as well as the urine, 
by which the liquid manure was much diluted, and consequent- 
ly an increased expense in applying it ; while, in other instan- 
ces, the compost heap was at too great a distance from the tank, 
and hence, inconvenience was experienced in impregnating the 
compost when necessary. A mode by which these disadvan- 
tages would be obviated, and what appears to be an efficient 
system of collecting the drainage from the stables, farm yard, 
manure heaps, &c., is as follows : — 

First, let a site be fixed upon for the manure tank, on the 
northerly side, if convenient, and behind the buildings of thf* 
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yard; the laDk being made of bricks, laid in cement or hy< 
draulic morinr, and covered over, as indicated in ili<i following 
ouL A scuiile, or "man hole," should bo cunstrutitd in the 
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top, to allow a person lo enier to clear out the sediment which 
ts liable to collect. The size should be regulated by the stock 
usually kept in the stables or sheds. Into this tank, alt the 
urine from the stables, stalls, Slc., should be collected, by means 
of drains communicating with each, as well as with the barn 
yard, which should be made a little concave in its bed, so that 
no portion of the liquid manure may be allowed to escape. 
A channel should be made around the compost heap, which 
should be close by, so thai the drainage from it may be col- 
lected in the tank. All the farm buildings should have gutters, 
or spouts, which should be so arranged that the water running 
from them may be conveyed away by a drain, or collected in 
cisterns for the purpose of irrigation, diluting (he urine, or for 
domestic use. Lastly, let there be a pump fixed in the tank, 
by which its contents can at any time be transferred to a 
liquid-manure carl, or dischai^ec" on the compost heap, by the 
use of a hose. 

By an arrangement like the foregoing, all the urine from the 
stables or stalls, and most of the wash from the dung heaps 
and the yards would be effectually collected, which mighl either 
be allowed to ferment spoaianeously, the ammonia generated 
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Deing converted into a sulphate, from time to time, by the ad* 
dition of sulphuric acid, gypsum, or copperas, (sulphate of 
iron,) or it may be diluted with water, by which means, much 
of the ammonii. would be retained in solution as "a carbonate— 
the former being the most effectual mode of securing the am- 
monia in the liquid. If nothing is used to fix the ammonia, it 
would be advisable to have the tank divided in the middle, al- 
lowing the urine or drainings to accumulate, diluted with 3 
times its bulk of water, until one division is full ; this should 
be allowed to ferment for 6 weeks, when it will be fit to apply 
to the land as a top-dressing ; the water used to dilute it re- 
taining in solution most of the ammonia generated by the de- 
composition of the urea. If this arrangement be adopted, it 
will be necessary that the drains should be made to commu- 
nicate with either division of the tank at pleasure; this may 
be effected by making the main drain divide into two branches 
near the partition in the tank, with a sluce placed in each 
branch of the drain leading to the separate divisions, so that 
the liquid may be discharged into either division ; the pump, 
also, should have a moveable pipe, or should be moveable it- 
self, so that either division of the tank may be pumped out at 
will. 

In applying this manure, where the soil is light and not de- 
ficient in organic matter, loam, or mould, it would be advisable 
to administer it in a liquid form ; but where the land is stiff 
and clayey, its application in the form of a compost will be 
found most serviceable, as it then renders the soil lighter, more 
porous, and of easy cultivation. To the farmer possessing light 
soils, liquid manure from the tank, with the ammonia properly 
converted into a sulphate by the use of gypsum or sulphuric 
acid, will be found of great value. It may be applied to the 
land with a liquid-manure cart or a hand tub, denoted by the 
succeeding cuts, just before the last plowing for the seed, or as 
a top-dressing for the young crops ; particularly, when they are 
looking yellow and sickly ; but' let this important fact in re* 
gard to the applicati :n of liquid manures always be borne in 
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miDd : That itit u letule to gine il to plaalt b^bre the JbrmoAm 
if (hair Meoandary iema, which is true in aJl cases. If applied 
at other periods, it will have some effect, but not so much. 
Wheaapplied directly to the plaots, il is preferabk to use it 
in showery weather; for let it always be remembered, that, 
during warm and dry weather, plants absorb fluids fester than 
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when it is cool and dull, and that they perspire most in a dry, 
warm atmosphere. If the supply at the roots, therefore, is not 
kept up, then they become deteriorated in quality, and the pro< 
duce is considerably lessened. The practice of pouring ma- 
nure water immediately around the stem of a plant should be 
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avoided, for two reasons; first, the roots, which absorb most, 
are in or approaching the centres of the spaces between the 
drills or rows; therefore, to be benefitted by il, the liquid should 
be distributed there. Another very important matter, common 



in regetabie culture, should nol be lost sight of; that is, by ap- 
plying the liquid in a limited circle around the plants, individ- 
uafly, as ilie roots have less inducement to travel in search of 
food^hence, ihey will be fewer in number. But if their food be 



placed at a greater, yet a reasonable distance from them, they 
will seek it out by instinct, as il were, fresh roota will be emit- 
ted, and they will have a much larger pasture to feed in. 



When the liquid manure is to bo used for watenng the 
plants, 8 portion of it is pumped out of the tank into casks, 
fixed DO watering carts, denoted by fig. 7 and fig. 8; and then 
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diluted with 6 or 6 times its bulk of water, and allowed to flow 
gently over tbe surface of the Und between the plants, either 
by letting it run, wben clear, through a tube perforated with 
h)le(t,or upona plank, when thick or turbid. 



Fig. 11. 

A porlabJe liquid-manure carl has lately been constructed in 
England, denoted by fig. 9. It is made of iron plates, securely 
cemented and boiled together, and contains 900 gallons. It is 
mounted on wheels, 4 feet 10 inches high, with a new pattern 
faajf.Tound lire, H inches wide. The tank body is fitted with 
a brass outlet valve, acted upon with an iron-lever rod, with 
which the driver opens and closes the valve whilst walking by 
the side of the horse. The pendulum-spreading apparatus, 
with regulating slide front, is adapted to water uneven land 8 
feel broadcast A partition, running lengthwise the inside of 
the tank, prevents Ihe surge and overflow of its contents when 
upon rough land or bad roads. A simple contrivance, also, 
consisting of a box trough, and four flexible India-rubber tubes, 
is made to water four rows or ridges of turnips any required 
width at a lime; two lads, with a handle in each hand, guide 
the delivering tubes in applying the liquid manure, guano 
water, dissolved hones, bleacher's ley, soap suds, diluted night 
Boil, &c. 

Mead>ws Just mown, or fields sown with grain, may also be 
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thus watered, as the vegetative force, imparted by this liquid 
manure, although of short duration, may have a great influ- 
ence ; for, once covered with green young plants, the ground is 
protected from drought ; and, moreover, the plants themselves, 
by this means, rapidly acquire the necessary strength to resist 
various adverse influences, and to draw from the soil and at- 
mosphere their quota of nourishment. 

Another mode of spreading this manure, as has long been 
practised in Flanders, is, to take it from the tank without dilu- 
ting, convey it to the fields in casks, and pour it into a tub, flg. 11, 
from which it is made to flow over the ground ; or it is distrib- 
uted directly from the tank in a hand cart, denoted by fig. 10. 

It l*? a question which has not been satisfactorily determined, 
whether means may not yet be devised of compUlely^ easily, and 
cheaply separating the fertilising ingredients of urine and tank 
stufls from the water in which they are dissolved. It is well 
known that alum, green vitrei, (sulphate of iron,) Epsom salts, 
(sulphatt> of magnesia,) and the sulphate of zinc, when mixed 
with fermenting urine or tank stuff*, cause a precipitate to fall 
to the bottom, more or less dense, which will contain the phos- 
phates and a portion of the other saline, and even of the or- 
ganic constituents of the liquid. This precipitate, therefore, 
when dried to a powder, may be used as a manure, either by 
itself, or what is better, in admixture with other fermenting 
manure ; but all these substances leave most of the valuable 
salts in the water behind them, and, therefore, besides their 
cost, are open to the objection that they do not perform the 
purpose for which they have been employed. 

The method which would seem to be the most rational, and 
is generally within the reach of the farmer, without much ex- 
pense in the outlay, is, to absorb the whole liquid manure by 
partially-dried peat or swamp or pond muck, and thus add to its 
bulk, the fertilising matter contained in it. A method which has 
been extensively employed both in Ireland and Scotland, is, to 
use the peat in a half-charred state, instead of using it raw. 
fn localit'^s whore peat does not abound, charred saw dust, tan 
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bark, apple pomace, or bagasse may be substituted with equal- 
ly good eflects. The waters of barn yards, common sewers, of 
gas houses, bone boilers, glue makers, bleacheries, flannel man- 
ufactories, &c^dLC.,may all be applied with the forenamed ap- 
apparatus, or they may be absorbed by peat, dtc., as recom- 
mended in tho preceding page. 



BLBAOBBB'S WA8TB. 

Ih the bleacheries of cotton, linen, and woollen goods, paper 
mills, &a, it is usually the custom to throw away the residuum 
of the stills or vats, as worthless articles ; but from various 
experiments made in Great Britain and elsewhere, it has been 
found that these substances^ whether used in a liquid or dried 
state, possess considerable agricultural value. A portion of 
this lime refuse taken from the large waste heap of a bleachery, 
analysed by Fromberg, afler drying, consisted of 

PertenL 

Organic matter and a little water, 18157 

Sulphate of soda and solphuret of nodiom, 14^ 

Oxide of Iron and alomina, 5.07 

Carbonate of lime, 55. 18 

SilidouB matter, 6.60 

99L65 

Considering the large proportion of alkaline matter, as well 
as lime, it contained, it is evident that it might be used with ad- 
vantage in preparing land for green crops, or as a top-dressing 
for grass, and especially for clover. Mixed with a moderate 
quantity of night soil, it serves as an excellent dressing for 
turnips. 

Besides the lime refuse of bleacheries, there are considerable 
quantities of waste leys, containing alkalies, as well as chlo- 
ride and sulphate of lime, which daily run off, that would be 
valuable to the farmers in the vicinity, if collected in casks or 
manure carts, and applied to young growing oats and other 
crops as a liquid manu.^ 
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BBINB BEFUSE. 

Old brine, in which meat or fish has been salted, contains 
more or less salt, blood, oil, scales, &c., and when saved and 
composted with farmyard dung, pulverised peat, and dried 
swamp or pond muck, forms an .admirable manure for almost 
every cultivated crop. 

It may be obtained in considerable quantities at a small ex- 
pense, at most of our meat markets, the packing establish- 
ments of beef, pork, and fish, and generally at retail groceries, 
in all of our cities and larger class of towns. 

ORENIO AND AFO-CRENIO ACIOa 

C&ENic acid is a comparatively new substance, found in all 
soils, and in many mineral waters, and in the juices of plants. 
It was first discovered in the Porla Spring, in Germany, by Ber- 
zelius, and was named by him ** crenic acid," from the Greek 
word signifying a fountain, or spring. It abounds more in sub- 
soils than on the surface, owing to the solubility of some of its 
combinations, particularly those with lime and the alkalies. It 
possesses highly fertilising properties, when neutralised by 
bases forming soluble salts. ' 

Apo-crenic acid is also one of the new acids, first discovered 
in the waters of Poria Spring, by Berzelius. Its name signifies 
" from the crenic," as it is always found with that acid. It is 
one of the constant ingredients of the organic matter, or mould, 
of soils, and is an active fertilising agent, being highly charged 
with nitrogen. It is found combined with per-oxide of iron, 
forming bog-iron ore. Its combinations with bases are called 
ajMxrenates. Some of them are highly soluble ; as for instance, 
apo-crenates of the alkalies, potash, soda, and ammonia ; others 
are difiicultly soluble ; such as apo-crenates of lime, alumina, 
manganese, and per-oxide of iron. Alkalies decompose all 
the insoluble apo-crenates and form with the acid, fertilising 
manures. — Jackson, 



836 UQUIO MANURES. 

aAS-HOX78B LIQUOR— aAS TAR. 

ToB ammohiacal liquor, (so called from the quantity of car- 
bonate and acetate of ammonia it contains,) being absolved by 
the water employed in purifying the gas from these salts, it is 
too powerful to be applied as a manure in the liquid form with- 
out being previously diluted with water. One hundred gallons, 
it is stated, contain in solution 25 lbs. of carbonate, muriate, 
and sulphuret of ammonia and other impurities. It may be 
applied in this form, at the rate of 4 gallons of water to 1 gal- 
lon of the gas liquor, by means of a watering cart, 360 gallons 
of the latter being sufficient for an acre of grass and other 
green crops. 

Gas liquor may also be used in saturating composts of peat, 
swamp or pond muck, saw dust, and other absorbent matter, 
by means of which, it will hasten decomposition, and will add 
greatly to the virtues of the compost, resembling very much 
in its action the liquid manure of the farm yard. 

Gas tar, or cocU iar^ from the amount of ammonia it contains, 
like all other matter in which ammonia is present, must be rich 
as a manure, whether diluted with water and applied in a liquid 
form, or is composted with peat or other absorbent matter. 

As this substance is produced in rather limited quantities, and 
employed very commonly as a paint for posts, fences, farm 
buildings, &c., it has not been much used as a fertiliser on ac- 
count of the expense attending its purchase ; but wherever it 
can be obtained at a small cost, it is an article well worthy of 
the farmer's notice. It is composed entirely of ingredients 
which enter into the composition of all plants, is gradually de- 
composed in the soil, and is powerful in its effects ; hence, it 
is preferable to apply it in a compost made of pulverised peat, 
swamp or pond muck, loam, mould, or any of the absorbents 
treated of in other parts of this work. It may be applied as a 
top-dressing for most kinds of crops of grass, turnips, or grain; 
or it may be employed in the hills or drills of most of our gar- 
den vegetables, Indian corn and other hoed crops. 
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ZEBiaATION. 

Irrigation, in a general sense, is applied to the watering of 
the earth by inundation, by sprinkling its surface, or moisten 
ing it by infiltration, by means of rills or streams to increase 
its productiveness. The term, however, is usually confined to 
the operation of causing water to flow over lands for nourish- 
ing plants. 

The artificial watering of the earth, chiefly to produce in- 
creased crops of grass, has been in use from a very early pe- 
riod. Frequent allusion is made to it in the Old Testament, and 
on the veracity of historians, we are led to believe that it has 
been practised by the Chinese and other oriental nations, as 
well as by the Mexicans and Peruvians, from time immemorial. 
In Italy, especially on the banks of the Po, the cultivators have 
certainly employed this process for a period previous to the 
days of Virgil, and it is still carried on with a zeal and care 
worthy of the art they practise. Cato, the earliest of the Ro- 
mon writers upon agriculture, (160 years before Christ,) en- 
joined upon the ancient farmers ** to make water meadows, if 
you have water, and if you have no water, have dry meadows." 
The directions of Columella, also, who wrote more than 1,800 
years ago, seem to have all the freshness about them of a mod- 
dern age. He was the first who noticed the inferior nutrition 
afforded by the hay from water meadows. " Land," says he, 
^ that is naturally rich, and is in good heart, does not need to 
have water let over it ; and it is better hay which nature, of its 
own accord, produces in a juicy soil, than what water draws 
from a soil that is overflowed. This, however, is a necessary 
practice when the poverty of the soil requires it ; and a mead- 
ow may be formed either upon a stiff or free soil though poor 
at the time, water may be let over it ; neither a low field, with 
holloiK 3, nor a field broken with steep rising ground is proper ; 
the former, because it retains the water collected in the hol- 
lows too long ; the latter, because it makes the water run too 

quickly over it. A field, however, that has a moderate descend 

15 
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may be made a meadow, whe her it be rich, or so situated aa 
to be watered ; but the best situation is where the surface is 
smooth, and the descent so gc.ntle as to prevent either showers 
or the rivers that overflow it, remaining too long ; and, on the 
other hand, to allow the water that comes over it quickly to 
glide off; therefore, if in any part of the iield intended for the 
meadow, a pool of water should stand, it must be let off by 
draining ; for the loss is equal either from too much water or 
too little grass." 

The question of extending the practice of irrigation has re* 
cently received an additional impetus, in consequence of its 
having formed a prominent subject of examination at a late 
meeting of the Royal Agricultural Society of England. Anoth- 
er matter, and possibly of greater ultimate importance, has 
also been introduced to the notice of agriculturists, within a 
short period, by Professor Way and H. S. Thompson, Esquire 
uamely, ^ the absorbent power of soil in fixing salts of ammo^ 
nia, potash," &c. The subject last mentioned appears to ac- 
count, in a great measure, for a number of circumstances hith- 
erto unexplained, and doubtful in reference to the sources from 
whence the fertilising effects of irrigation are derived. These 
experiments are interesting from their novelty, and also, in 
some degree, for subverting many previous opinions which 
have heretofore been considered as well established. Tho 
practical utility of their application is beyond question. 

Mr. Thompson's experiments were made in the summer of 
1845, and were instituted in consequence of the then very gen- 
eral endeavor t at was made to prevent the escape of ammonia 
from tanks, manure heaps, by means of sulphuric acid, gyp- 
sum, sulphate of iron, &c., and also in consequence of observ- 
ing its escape in ordinary farm practice, by casting manure 
into large heaps some months before applying it to the land — 
it being desirable to ascertain whether the manure might be 
plowed into the soil any time during the winter without loss, 
and immediately on its removal from ihe yard. 

In the experiments made by Professor Way. it was invari« 
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ably fijuud that the salts of ammonia became fixed in the joil 
wherever clay was present, .which gives scientific evidence of 
the correctness of the practice (>f placing layers of clay in 
manure heaps, and under cattle, ibr the purpose of absorbing 
and fixing the valuable constituents of manure. 

The whole art of irrigation may be deduced from the three 
following simple rules : — 

1. To free the land to be irrigated thoroughly of water, by 
draining. 

2. To give a sufficient supply of water during all the time 
the plants are growing. 

3. Never to a] low the water to accumulate and remain suffi- 
ciently long on the land to stagnate. 

The general principles of irflgation, however, may be de^ 
scribed as the supplying of every portion of the surface of the 
ground with an abundance of water, and taking it rapidly off 
again. In niany localities, the. great difficulty in irrigation 
arises from the want of a supply of water ; but even then, a 
partial irrigation may be efiected, which, although not perfect, 
will have its advantages. A small rill, which is often quite dry 
in summer, by judicious management, may still be made to im- 
prove a considerable portion of land. Its waters may be col- 
lected and allowed to accumulate in a pond or reservoir, and 
let out occasionally, so that none be lost or run to waste. If 
there is water only at particular seasons of the year, and at a 
time when it would not be of much use to the land, it may be 
thus kept in ponds, and will lose none of its qualities by expo- 
sure to the air. If animal or vegetable matter, in a partial state 
of decomposition, be added to this water, it will much improve 
its quality, and by a propei distribution of it over the land, a 
great benefit will follow. 

The supply of water must come from natural lakes and 
streams, or from artificial wells and ponds, in which it is col- 
lected in sufficient quantity to disperse itself over a given sur- 
face. As it must fiow over the land, or in channels through it« 
the supply of water must be above the level of the land to be 
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irrigated. This is one of the principal objects to be considered. 
If no water can be conducted to a reservoir above the level of 
the land, it cannot be self-irrigated ; but there must also be a 
ready declivity, or descent, for the water to escape, and there- 
fore, the land must not be so low as the natural level of the 
final receptacle, whether it be a lake, river, or sea. 

Along the banks of running steams, nature points out the de- 
clivity. A channel that receives the water at a point higher 
than that to which the stream flows, may be dug with a gentler 
declivity than that of the bed of the stream, and made to con- 
vey the water much higher along the sides of the valley, than 
the natural banks. It may thence be distributed so as to de- 
scend slowly, and water a considerable extent of ground on its 
way to rejoin the stream beftw the fall. This is by far the 
most common mode of irrigation, and the form, size, and direc- 
tion of the channels are regulated by the nature of the surface 
ind other circumstances, which vary in almost every situation. 
Let us suppose, for instance, that a river running with a rapid 
current between two distant hills, as denoted in fig. 12. At the 
point Aj of its course, a dam is constructed, and a portion of 
the water diverted into the feeders //, dug along the hill sides, 
with a slight declivity. The water in these canals will flow 
with less rapidity than that in the stream, but will maintain 
nearly the same level as that part of the river directly abovo 
the dam, at A. Thus the water may be carried over lands 
which are situated considerably above the bed of the stream, 
further down, and it is obvious that all the place9«between these 
canals and the river, may be irrigated, if there bo a sufficient 
supply of water. 

With a given quantity of water at commaifd, it may be con- 
ducted from these canals, or feeders, to smaller -ciiannels, lower 
down the sides of the valley, so as to irrigate the whole equal- 
ly. These lower channels, b c, b c j4i»hould be neariy hori- 
zontal, in order that the water may overflow their sides, and be 
equally distributed over the land directly below them. Each 
channel should have a corresponding drain below it, running 
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nefkrl7 parallel, to carry off Ihe water ; otherwise it might atop 

and stagnate. When the water has run 20 or more feet, ao- 
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cording to the declivity over the land situated below the feed- 
er, or the channel which briars the water from above the dam,. 



it should be collected in a drain to be carried off, unless it can 
be used to irrigate lands that lie alill lower down. a.nd finally 
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diachufe ilaelf into the riTer from wbkfa it « 
lower poinl of its coune. 



Gbouitd Plab. — Fw. 14. 

Iiutancefl may occur, however, where there is no[ sufficient 

foil, or declirily, iq the river or stream to enable the water to 



Verhcal Secttoh. — Fio. 16, 
flow to an; Considerable elevation along the sides of the vat 
le; 01 hills. In such cases, if a fall of a lew feet is at com- 



ilQUn) MANURSS. 343 

niand, a portion of the stream can be elevated at a proper height 
and distance to irrigate the intervening lands along the banks, 
by means of a hydraulic ram. 

Again, there are other instances where broad dales or glens 
occur, through which descend brooks or rills, fed by living 
springs on the more elevated ground, that may be made to ir- 
rigate the parts of the declivity below. Or, if circumstances 
warrant the expense, in situations where no such streams are 
to be found, a well may be bored or sunk at or near the sum- 
mit of the hill, the water raised by wind, steam, or animal pow- 
er, and distributed by means of a series of horizontal chan- 
nels, situated one below the other, in a manner that the second 
may collect the water the first or uppermost has supplied, and 
in turn becomes a feeder to the third, and so on to the fourth, 
thus iiTigating the lower parts of the declivity, until the last 
discharges itself into a river or waste ditch, and is of no fur- 
ther use. 

In illustration of what is stated above, let R, fig. 14, denote 
a reservoir or well, situated on elevated ground, at a convenient 
point on the side of a dale or glen ; //, feeders, running hori- 
zontally around the upper part of the declivity, as far as the 
nature of the surface will allow ; a b c, horizontal channels, 
situated one below the other, for catching the water, as it flows 
over the whole length of their margins, or sides, across the ter<p 
races or inclined planes into the ^ waste ditch" to, at the lower- 
most part of the glen ; 12 w, a " water way,*' having ** stops," 
or gates, at the lower margin of each channel, for the expedi- 
tious conveyance of the water to every part of the ground, and 
also for the final discharge of what water might remain in the 
channels to prevent it f '^m becoming stagnant. 

With proper attention to levelling or grading the slopes, the 
construction of the channels, water ways, aqueducts, gates, 
hatches, waste drains, &c., the foregoing embrace the general 
modes of irrigation, as practised by the most enlightened na- 
tions of the present day. 

Sometimes, situations occur at the foot of hills, or along thd 



S44 uqvn) Minimis. 

borders of atreams, irhere the land is flat, or nearly level, and 
ihe modes just described Car distributing; the water, cannot be 
applied, for tiie. wanl of a .sufficieDt declivity lo allow the water 
lo pass nipidly over thi.> siirfiic<\ In Niich cases, the whole Geld 



riiould be laid out into broad beds, 60 or 80 feet wide, undula- 
ting, ae it were, like the waves of the sea. The central or 




Section, — Fig. 17. 



upper p irt of these bids, or panes, should be made quite level 
from end to end, through each of which a channel, or "float," 
a a, should be cut for conducting the water from the feeder £ 
ut the higher elie of thi meadow, as indicated by fig. 16. 
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Prom the edge of these channels, the surface of the giouod 
should be mode to slope, from 1 to 2 feet, both ways from 
the centre, and ditches, or drains ddd, cut at the bottom, be- 
tween the beds, parallel with the floats. These beds should 
not be curved like the ridges of a plowed tield, but form in- 
clined planes from the centre to each side. Tlie floats are sup- 
plied by a main channel, or feeder/, at right angles to the 
beds, elevated somewhat above them, and all the ditches, or 
drains ddd, should be made to run into another main ditch, 
or waste drain je, at the lower side of the field, parallel to the 
feeder /. By this arrangement, the course of the water will be 



Irrisitiok bt Imundation. — Fio, 18. 
very regular. As soon as the " stops," or flood gates, are opened, 
it Rows into floats, or upper channels, until they are full to the 
brim, when they will overflow the whole of their length, ant] 
the sloping sides of the beds covered with a Ihin sheet of run- 
ning water, which the lower drains will collect, and carry off 
in the waste drain w. 

There are other cases, also, which occur along the borders 
of streams, where the land is level, and loo low to be irrigated 
by any means, except by inundation. As a familiar instancfl 
of this, let a, fig. 18, denote a dam thrown across a river or 
brook, where there is a fall of four or more feet ; b b, Slc, a 
ditch running along the base of a hill, or the upland, adjoin- 
16* 
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ing a level, swampy piece of ground, kept constantly wet by 
a number of springs, which this ditch^ will cut off, and give 
the low, boggy ground a chance to dry ; e c, &c., are lesser 
ditches, running nearly at right angles with the main ditch, 
h b, &c., to carry off the spring water, and aid, also, in drain- 
ing the meadow, on either side. An embankment is thrown up 
along the margin of the stream, to prevent its overflowing, ex- 
cept at very high water. Grates are constructed at each end of 
the lateral ditches, as at ft ^, &c., and e- c, &c., which can be 
opened or closed, at pleasure. When it is required to draw off 
the water from the meadow, the gates at c e, &c., are kept 
open ; but when it is wished to inundate, or irigate it, they are 
shut, and the gates at a and b b, Slc.^ are opened. 

Fertilising Qualities of Water. — As a general rule, there is no 
water too bright, nor too full of impurities, if kept in motion, 
to be useless for the purpose of irrigation, as is evinced by the 
brilliant, chalky waters of the south of England, and the still 
greater fertilising effects of tho5^ surcharged with organic 
matter, in the Craigintinny Meadows, near Edinburgh. Hence 
it is, that some of the most sagacious cultivators have come to 
the conclusion that the chief advantages of irrigation are at- 
tributable to the foreign substances, whether organic or inor- 
ganic, with which the water is impregnated. ''The surest 
proofs," says Mr. Exeter, '* of the good quality of water, as a 
manure, are the verdure of the margin of its streams and the 
growth of the strong cresses in the stream itself; and wherever 
these appearances are found, though the water be perfectly 
transparent, the occupier of the soil through which it flows, 
may depend, in general, on having a treasure/' Again, those 
waters which breed the best flsh are regarded by some, as the 
best adapted for watering meadows, while others are of the 
opinion, and among them, Sir Humphrey Davy, that most of 
the benefits of irrigation may be derived from water of any 
kind. The fertilising properties of spring or river water are 
oflen owing to the crenic and apo-crenic acids they contain. 

The water of several natural springs, in Aberdeenshire, Scot- 
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iand» which had been employed with great siK^cess in irriga* 
ting the surface of a piece of almost worthless land, when 
evaporated to dryness, left 5Jth grains of solid matter to an im- 
perial gallon. On analysis, by Dr. Voelckler, this solid matter 
gave of 

Orotiw. 

Alkaline aalts, (chiefly commcn ealt,) 1.14 

Sulphate of lime, (containing 0.28 grains of water,) .... 1.66 

Garbonate of lime, 0.26 

Carbonate of magnesia, 0.46 

Oiganic matter, 0.76 

Silica, 0.9S 

The result of this analysis is very interesting. It shows, 
that, what we are in the habit of considering the purest natural 
spring water, containing the smallest proportions of mineral 
matter, may be used with advantage for the purposes of irriga- 
tion, in supplying the requisite wants of the growing herbage. 
The silica, the gypsum, the lime, the magnesia, and the alkaline 
salts are all the food of plants, and are required in the produo 
tion of grass. 

Melted snow, or rain water, it is well known^ is a true ma- 
nure, containing (^arbonic acid, a little ammonia, and a small 
amount of salts. Common river water usually contains more 
or less of the constituents of vegetable and animal bodies; and 
after rains, there is generally a greater proportion of these con- 
stituents than at other times, which is habitually largest when 
the source of the stream is in a cultivated country. Whenever 
the water has flowed over or through a calcareous or limy bed, 
it is generally found impregnated with carbonate of lime; and 
such water tends, in that respect, to amelior ate a soil in pro- 
portion, as any of the modifications of lime and charcoal 
are deficient; but where these are already in excess, wa- 
ter, charged with a limy sediment, should be withheld; while 
that impregnated with sand, clay plaster of Paris, or particles 
of iron, would be ben^f oial. 
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But most of the benefits of irrigation, as before intimatedi 
may be derived from any kind of water, (salt water excepted,) 
provided the soil be not already overcharged with the prevail- 
ing ingredients in the deposit, or sediment, left by the water; 
and provided on the other hand, that the ingredients of the 
8oii and the ingredients of the deposit, are not pernicious when 
conbined. For instance, water containing ferruginous impreg- 
nations, (particles of iron,) tends to fertilise a calcareous or 
limy soil, while on a soil that does not effervesce with acids, 
which is one of the tests of the presence of lime, it is injurious. 
Again, calcareous waters, which are Icnown by the earthy de- 
posits they afford, when boiled, are of most benefit on silicious 
or flinty soils, containing no appreciable amount of carbonate 
of lime. 

Quality and Preparation of the Soil, — The best soil for a water 
meadow is a good gravel, though the richest herbage is some- 
times found where there is scarcely any soil at all ; as, on the 
meadows on the river Avon, in Wiltshire, England, which con- 
sist of beds of shingle and pebble stones, matted together by 
the roots of the grass. From good authority, it seems essential 
to the formation of a good water meadow, that the bottom be 
porous, and free from stagnant water. Hence, under-draining 
is often indispensable before a meadow can be established; 
and a marsh or peat bog, if drained and consolidated, may 
have water carried over its surface, and produce very good 
effects. 

If the soil is a very stiff clay, draining is indispensable 
where a water meadow is to be made. It is found, also, that 
the more porous the soil, the less depth of water is required, 
which may not be obvious at first ; but clayey soils let the 
water run over the surface without soaking into the roots, 
whereas, the porous soil is soon soaked to a considerable depth. 
The water, therefore, must be longer on clay than on sand or 
gravel, to produce the same effect If the water is properly 
applied, however, almost all kinds of soils may be converted 
into fertile mea lows. On very stiff clays, a coat of sand or 
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gravel, where it can easily be obtained, will greatly improve 
the herbage. The gravel should not be plowed in, but spread 
on the surface 2 or 3 inches thick. Soils, also, containing clay 
in an unburn t state, on account of their aluminous salts, have 
the property of fixing the ammonia contained in the water, an 
important fact to be observed in regard to the distsmce it has 
to flow before suffered to waste. 



EITOHEN WASH— SOAP SUDS. 

The wash of the kitchen, soap suds, &c., are replete with the 
prepared food of plants, and are excellent for watering gar- 
dens, particularly for cucumbers, grape vines, fruit trees, &c., 
in hot dry weather. They should never be applied to plants 
above blood heat, and if the water is greasy or oily, it should 
not be made to touch the leaves. 

If the garden be very wet, or is situated at too great a distance 
from the house, the wash may be poured on the compost heap 
in the barn yard, or it may be absorbed by a heap of dried peat, 
swamp or pond muck, leaf mould, saw dust, wood shavings, d&o 
which, in the course of a summer, will be converted into a rich 
manure, suitable for most of our cultivated crops. 

NITBIO AOID. 

Nitric acid, or aquafortis, when pure, consists of a colorless, 
corrosive liquid, possessing powerful acid properties. At a spe- 
cific gravity of 1.6, it contains from 20^ths to 26 per cent, of 
water, freezes when exposed to extreme cold, and boils at a 
temperature of 248** P. It rapidly oxidises the metals, and 
unites with them and with other bases, forming salts called 
nitrates The nitric acid of commerce usually contains more 
or less chlorine, muriatic and sulphuric acids, and sometimes 
iodine. 

Although nitrogen and oxygen do not unite at once, when di- 
rectly brought into contact, yet they are capable of combine 



ing under certain circumstances ; and there is no doubt but ho 
great, if not the only source of the nitric acid of nature, is the 
union of the nitrogen and oxygen of the atmosphere. Rain 
water, particularly that which falls after a thunder stornii 
contains a certain quantity of nitrate of ammonia ; the light- 
ning forming nitric acid in passing through the air, and this 
uniting with the ammonia, which is always present in our at- 
mosphere, produced by the decomposing animal remains <^ 
our globe. 

In warm climates, where an abundance of organic matter 
and its rapid decomposition pour into the atmosphere a copious 
supply of ammonia, the formation of nitric acid proceeds with 
extraordinary energy, and the nitrate of ammonia being wash- 
ed down by the rains into the porous limestone soils, the am- 
monia is given off, while the ground becomes coated with an 
efflorescence of earthy nitrates when it dries on the cessation 
of the rain* A small quantity of nitrate of potash, (saltpetre,) 
is also thus produced, but the nitrate of lime, of which the 
crude produce of nitre principally consists, is converted into 
saltpetre by means of carbonate of potash. 

In regard to the existence of* nitric acid, it is not known to 
form a necessary constituent of any of the solid rocks of which 
the crust of the globe is compssed, but is diffused almost uni- 
versally through the soil which overspreads the surface. In 
the hotter regions of the earth, in India, in Africa, and in South 
America, in many places it accumulates in sufficient quantity 
to form incrustations of considerable thickness over very large 
areas, and in many more, it can be separated by washing the 
soil. Even in the climates of high latitudes, it is rarely ab- 
sent from the water of artificial wells, into which the rains, 
after filtering through the surface, are permitted to make their 
way. On the whole, nitric acid and its compounds appear to 
exist, ready formed in nature, in larger quantity than either 
ammonia or any of its compounds. 

In reference to the action of nitric acid upon vegetation, it is 
known that, when, in the form of nitrates of soda, potash, &c., 
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it is spread upon the soil, it greatly promotes the growth and 
luxuriance of the crop, and increases its produce; and thatt 
when other circumstances are favorable to vegetation, as in 
certain districts in India, the presence of an appreciable quan- 
tity of these nitrates adds largely to the fertility of the soil. 
The same effects are unquestionably produced by the addition 
of ammonia or by its natural presence in the soil The ben- 
eficial influence of both compounds, then, being recognised, 
the relative extent to which each operates upon the general 
vegetation of the globe will be mainly determined by the cir- 
cumstances and the quantity in which they respectively exist 
or are reproduced. — Johnston, 



PHOSPHORIO AOID, DILUTE. 

Phosphoric acid properly exists only in solution ; for, by the 
process of digesting calcined bones in water, washing the re- 
sidual matter with hot water, and adding ammonia thereto, it 
is converted into meta-phosphoric acid, but by solution in water 
and ebullition for a few minutes, it is reconverted into phos- 
phoric acid, which, in this state, is a colorless, sour, corrosive 
liquid, having a specific gravity of 1.064. By the application of 
heat, it yields "glacial phosphoric acid," which solidifies on 
cooling, and forms a colorless glass. It has so great an affinity 
for water, that it combines with it under some circumstances 
almost explosively. It may form three distinct compounds, or 
phosphates of water, in each of which t is susceptible of forming 
a series of salts. 

The most common form in which jhosphoric acid is applied, 
as a liquid manure, is, when bone earth or the phosphate of lime 
is dissolved by sulphuric acid, strong leys, or by digesting it in 
water, under a high pressure of steam. As these processes 
have been described at length under the head of boites, a repe- 
tition is unnecessary here. When applied to crops in this 
form, the same apparatus may be employed as with urine, 
guano water, or ai. y other kind of liquid manure. 



SUUPHUBK) ACID. 

SvuBUKic scid, or oil of vititJ, when pare, has an oily np- 
pearance, is transparent, colorless, ioodoroos, and extremely 
acid and corrosive, having a specific gravity of l.ft45. It ab- 
sorbs water rapidly from the atmosphere, and combines with 
it in all proportions; 1 part of water mixed with 5 parts of acid 
raises the temperature from 50^ to 300^ F. One part of ice and 
1 of acid cause the temperature to increase to 212^, but 4 parts 
of ice and 1 part of acid cause it to fall below zero ! Strong 
sulphuric acid freezes at 15°; but when diluted with water, so 
as to have a specific gravity of 1.78, it crystallises in large 
crystals, (if the mixture be kept cool,) and will remain in that 
state when the temperature does not increase above 44° F. 

The sulphuric acid met with in the shops is an exceedingly 
sour, corrosive liquid, which decomposes, chars, and destroys 
all animal and vegetable substances, and, except when very 
dilute, is destructive to life in every form. It is rarely met 
with in nature in an uncombined state, though, according to 
Boassingault, some of the streams which issue from the vol- 
canic regions of the Andes are rendered sour by the presence 
of a quantity of this acid. It combines with potash, soda, lime, 
magnesia, &c., and forms stdphatesj which exist abundantly in 
nature, and have often been beneficially and profitably em- 
ployed as manures. Where the soil contains lime or magnesia, 
the acid may often be applied directly to the land, in a very di- 
lute state, with advantage to clover and other similar crops, 
say at the rate of 500 parts of water to 1 pan of the acid ; but 
is not better in its effects than gypsum, and is much more ex- 
pensive, as well as more difficult to manage. The chief use 
in- agriculture to which sulphuric acid is now applied, is to 
dissolve bones, or phosphate of lime, but it is far inferior for 
this purpose to muriatic acid. One hundred pounds of good 
sulphuric aciJ will dissolve 200 lbs. of fine bone dust, convert- 
ing it, in part, into a sulphate of lime, (gypsum,) and in*o a 
super-phosphate of lime, which is soluble, as described in the 
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article on bones, under the head of '^ Animal Manures." This 
solution may be applied to the land as a top-dressing, by any 
of the apparatus described at the commencement of the sub- 
ject of liquid manures. 



WATEB. 

Water, when pure, is a perfectly colorless transparent fluid, 
destitute both of taste and smell, evaporates without residue^ 
or even without leaving a stain behind, and is incapable of 
putrefaction ; but in an ordinary state, it contains a small quan- 
tity of organic as well as of mineral matter, which more or 
less speedly undergoes decomposition, even when confined in 
close vessels. It is more universally diffused throughout nature 
than any other chemical compound with which we are ac- 
quainted, performs most important functions in reference to 
animal and vegetable life, and possesses properties by which 
it is wonderfully adapted to the existing condition of things. 

We are familiar with water in three several states of cohe- 
sion — in the solid or congealed form, as ice, hail, frost, and 
snow — in the fluid state, as water, rain, dew — and in the gaseous 
state, as in atmospheric vapor, fog, clouds, and steam. If agi- 
tated, at 32® F., it solidifies, and continues solid at all tempera- 
tures below that point ; but if preserved quiescent, it may be 
cooled much lower without freezing ; if it be then touched or 
shaken, a portion of it is immediately converted into spiculed 
of ice, and the temperature of the whole is raised to 32°. It 
evaporates at all temperatures, but at 212®, near the level of 
the sea, this takes place so rapidly, that it boils, and is con- 
verted into vapor, (steam,) the bulk of which is about 1,700 
times greater than that of water at 62°. It also changes its 
volume with the temperature, its greatest density being at about 
39°, and its specific gravity decreases from this point either 
way. One cubic inch of perfectly pure water at 62° F., the 
barometer standing at 30 inches near the level of the sea, 
weighs 252y^^V^s grains; by which, it will be sden that it* is 
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810 times heavier than atmospheric air. Its spec itic gravity ii 
1, being made the standard by which the densities of other 
bodies are compared. The specific gravity of frozen water, 
(ice,) is 0.92 ; in other words, a cubic foot of solid ice weighs 
920 ounces avoirdupois, while a cubic foot of water, at 62° F.» 
would weigh 1,000 ounces. 

Water, or the prot-oxide of hydrogen, consists of hydrogen 
and oxygen combined, in the proportions of 2 volumes of the 
former gas to 1 volume of the latter ; and by weight of 1 part 
of hydrogen united to 8 parts of oxygen, or of 

Per vent. 

Hydrogen, 11.1 

Ozygen, 88.9 

1000 

Water enters largely into the constitution of all living ani- 
mals and plants, and upwards of \ of the weight of all the 
newly-gathered vegetable substances collected or cultivated for 
the use of man. Not only does it enter thus largely into the 
constitution of all animals and plants, but in the existing 
economy of nature its presence in large quantities is absolute- 
ly necessary to the persistence of animal and vegetable life. 
In the midst of abundant springs and showers, plants shoot 
forth with an amazing rapidity, while they wither, droop, and 
die when water is withheld. How much the manifestation of 
life is dependent upon its presence is beautifully illustrated by 
some of the humbler tribes of plants. Certain mosses can be 
kept long in the herbarium, and yet will revive again when the 
dried specimens are immersed in water. At Manilla, a species 
of lycopodium grows upon the rocks, which, though kept for 
years in a dried state, revives and expands its foliage when 
placed in water. The Spaniards call it " triste de corazon " 
(sorrow of the heart). Thus life lingers as it were, unwilling 
t^ depart, and rejoicing to display itself agair., when the mois- 
ture returns. 

Those properties of water, however, which are in a high de- 
gree interesting in themselves, and important to the practical 
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agriculturist, are as follows . — 1. Its solvent power ; 2. Its afiiii 
ity for certain substances with which it combines ; 3. The do. 
gree of affinity by which its own elements are held together; 
4. Its disintegrating power on rocks and soils. 

When pure bailed water is exposed to the air, it gradually 
absorbs a quantity of the several gases of which the atmos- 
phere is composed, and acquires more or less of a sparkling 
appearance and an agreeable taste. The air which it thus ab- 
sorbs amounts to about ^V^^ ^^ its own bulk, and is entirely 
expelled by boiling. When thus expelled, this air. like that 
obtained from snow, is found on examination to contain the 
oxygen, nitrogen, and carbonic acid in proportions very differ- 
ent from those in which they exist in the atmosphere. In the 
latter, oxgen is present to the amount of only 21 per cent, by 
volume, while the air absorbed by water contains 30 to 32 per 
cent, of the same gas. In like manner, the mean quantity of 
carbonic acid in the air does not exceed y^^frirt^s parts, (y^g-ths 
of 1 per oent.,) of its bulk, while that expelled from water, 
which has been long exposed to the air, varies from TTnnnr^^s 
to tAit^^s parts (iVV^^^s to yV^s of 1 per cent). 

Thus, when water falls in rain, or trickles along the surface 
of the land, it absorbs these gaseous substances, carries them 
with it wherever it goes, conveys them to the roots, and into 
the circulation of plants, and thus makes them all minister to 
the growth and nourishment of living vegetables. 

Again, water possesses the power of dissolving many solid 
substances. If sugar or salt be mixed with it in certain quan- 
tities, they speedily disappear. In like manner, many other 
bodies, both simple and compound, are taken up by this liquid 
in greater or less quantity, and can only be recovered by driv- 
ing off the water, through the aid of heat. Hence, it happens 
that the water of rivers and springs is never pure, but holds in 
solution more or less of certain solid substances. Even rain 
water, washing and purifying the atmosphere as it descends, 
brings down portions of solid matter which had previously 
risen into the air in the forni of vapor, and as it afterwards 
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flows alODg or sinks into the surface of the soil, i* ftieets with 
and dissolves other solid substances, the greater portion of 
which, in certain soils, it carries with it wherever it enters. In 
this way, solid substances are conveyed to the roots of plants 
in a fluid form, which enables them to ascend with the sap ; 
and the supply of these naturally solid substances is constantly 
renewed, by the successive passage of new portions of flow- 
ing water. 

Nor is it merely earthy and saline substances which the 
water dissolves, as it thus percolates through the soil. It takes 
up also substances of organic origin, especially portions of 
decayed animal and vegetable matter, such as are supposed to 
be capable of ministering to the growth of plants, and brings 
thom within reach of the roots. This solvent power of water 
over solid substances is increased by an elevation of tempera- 
ture. Warm water, for instance, will dissolve Epsom salts, 
(sulphate of magnesia,) or oxalic acid in much larger quantity 
than cold water will, and the same is true of nearly all solid 
substances, (lime ezceptedO which this fluid is capable of hold- 
ing in solution. To this increased solvent power of the water 
they absorb, is ascribed, among other causes, the peculiar char- 
acter of the vegetable productions, as well as their extraordi- 
nary luxuriance in many tropical countries. 

But the aflinity which water exhibits for many solid sub- 
stances is little less important and remarkable. When newly- 
burned lime is thrown into a limited quantity of water, the 
latter is absorbed, while the lime heats, cracks, swells, and 
finally falls to a white powder. When thus perfectly slaked, 
it is found to be id heavier than before — every 3 tons having ab- 
sorbed about 1 ton of water. This water is retained in a solid 
form, more solid than water is when in ihe state of ice, and it 
cannot be entirely separated from the lime without the appli- 
cation of a red heat. When the farmer lays upon his land, 
therefore, 4 tons of slaked lime, he mixes with his soil 1 ton 
of water, which the lime afterwards gradually gives up, either 
in whole or in part, as it combines with other substanceSi 
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For claj, also, water has a considerable affinity, thoug^h by 
no nieans equal to that which it displays for quicklime. Hence, 
even in well-drained clay lands, the hottest summer does not 
entirely rob it of its water. It cracks, contracts, and becomes 
hard, yet still retains water enough to keep its wheat crops 
green and flourishing, when the herbage on lighter soils is 
drooping or burned up. 

A similar affinity for water is one source- of the advantages 
which are known to follow from the admixture of a certain 
amount of vegetable matter with the soil ; though, as in the 
case of charcoal, its porosity is probably more influential in 
retaining moisture near the roots of the plants. The degree 
of affinity by which the elements of water are held together, 
exercises a material influence on the growth and production 
of all vegetable substances. By burning a jet of hydrogen 
gas in the air, water is formed, by the union of the hydrogen 
with the oxygen of the atmosphere, for which it manifests on 
many occasions an apparently powerful affinity. But if into 
a vessel of water, a piece of iron or zinc be put, and then sul- 
phuric acid added, the water is decomposed, and the hydrogen 
set free, while the metal combines with the oxygen. 

So in the interior of plants and animals, water undergoes con- 
tinual (2e-composition and re-composition. In its fluid State, it 
finds its way and exists in every vessel and in every tissue. And 
so slight, it would appear, in such situations, is the hold which 
its elements have upon each other; or so strong their tendency 
to .combine with other substances, that they are ready to sepa- 
rate from each other at every impulse, yielding now oxygen to 
one, and hydrogen to another, as the production of the several 
compounds with which each organ is destined to elaborate re- 
spectively demands. Yet, with the same readiness c^o they 
again re-attach themselves and cling together, when new meta* 
morphoses require it It is in the form of water, indeed, that 
nature introduces the greater portion of the oxygen and hydro- 
gen which perform so important a part in the numerous and 
diversified changes which take place in the interior of plants 



and animals. Few things are really more wonderful in ckc.iu- 
cal physiology, than the vast variety of transmutations which 
are continually going on, through the agency of the elements 
of water. 

In freezing* it is well Icnown that water expands very con- 
siderably, and exerts therein so great a force as to burst the 
strongest vessels in which it is contained. It is thus that the 
surfaces of the hardest rocks are gradually dUiniegraied^ or 
crumbled into soils fit for vegetable life ; the water percolating 
into the minute crevices and fissures during the warmer months, 
and, when frozen in winter, breaking down by repeated and in- 
creasing expansive efforts of succeeding years, the substance 
of masses which would otherwise appear from compactness 
and hardness, suited to withstand the severest effects of time 
and climate. In like manner, in countries where the ground is 
bound up in frost or ice any considerable portion of the year, 
as in the Canadas and the northern parts of the United States, 
the frosts of winter penetrate to a depth of 12 inches to 4 feet, 
causing the earth to expand, and even in some instances to 
crack or burst for miles ; and, in thawing in the spring, it 
heaves up the surface of the earth, renders the soil mellow and 
light, and almost ready to sow wheat and other grain, as soon 
as the frost is out — actually aiding and preparing the land for 
the succeeding crops, and making the work of the plowman 
easier than it would have been had not the freezing occured. 
Thus it is that Nature sometimes is far kinder to short-sighted 
man than he is usually aware ; and that, while she is binding 
up the earth in icy chains, as it were, she is preparing it the 
better for use during the congenial induences of spring and 
the summer's sun. 

Such, then, are a few of the well-ascertained fac;s with re- 
gard to the influence of water on vegetation — ^uses which are 
so valuable to the farmer when properly understcod. In all 
his operations, this mineral fluid will be found to benefit his 
arrangements ; and in a due and regular supply of it to his 
crops consists, in fact, the success of most of his efforts. 



Water, as a fertiliser, it will be seen then, exists in several 
varieties of form, and in numerous combinations with other 
substances, some of them natural, while others are artiiicially 
prepared, the most important of which to the practical agricul- 
turist may be described and treated of as follows: — 

Aqueous Va/por of the Almospkere, — This has already been des- 
cribed in the article wjltery yafoe of the atmosfhebe, under 
the head of ^* Gaseous and Imponderable Manures.'' 

Brewer^s and DistiUer^s Steep Water. — It is well known to 
makers of malt, whether for the purposes of brewing or of 
distilling, that the water in which barley is steeped, preparatory 
to its being made to sprout, extracts a considerable quantity 
of matter from the grain, and often becomes very dark in color. 

A sample of this steep, obtained from a maltster of Edinburgh, 
and examined under the direction of the Agricultural Chemis- 
try Society of Scotland, on evaporating to dryness, left a resi- 
duum amounting to 413|ths grains in an imperial gallon. On 
analysing this solid matter, it was found to consist of 

Grains in a gallon. Per eenu 

Organic matter, gam, sugar, protein corapomids, &c., 1()6.40 40.S3 

Alkalies and allcaline sulphates and clilorides, i9S^ 4&07 

Phosphoric acid in the state of alkaline phosphates, . . 8^2 2.06 

Phosphate of lime and magnesia, 23.20 '., 5.61 

Carbonate of lime, 15.36 3.48 

LoM, 1.28 055 

413.60 100.00 

Thus it appears that the steep water of barley contains much 
valuable matter of a kind likely to promote the growth of 
plants. The organic matter is capable of supplying organic 
food — the inorganic matter, alkaline salts, and phosphates are 
in a state in which they can readily make their way into the 
young roots of oats and wheat Therefore, it ought not to be 
allowed to run to waste, as its value is of too much importance 
to the farmers in the neighborhood, who can collect it at a small 
cost, and apply it in the form of a liquid manure, or absorb it 
in peat. &c., and employ it as a top-dressing to their land. 
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It H Jl be understood that the preceding analysis can show 
only the kind of substances which barley-steep water is likely 
to contain. The proportion will vary with the sample of the 
grain, with the purity of the water, perhaps, and with the 
length of time during which the barley has been steeped. 

The steep water of Indian corn, wheat, rye, &c., employed 
in our breweries and distilleries, doubtless would be attended 
with marked effects were it applied to our grass and grain 
crops as a liquid manure. 

JDung water. — ^The rich water which runs from the compost 
heap or dunghill, or that which collects in the hollows of the 
barn yard, instead of being suffered to soak into the earth or 
evaporate by the sun or drying winds, should be taken up by 
a ** mulch," or some other absorbent material ; or it may be 
conveyed to the garden or field in a liquid-manure cart, and ap- 
plied to the land as directed in the iirst article on '* Liquid Ma- 
nures." This water, when properly diluted, is excellent to 
apply to cucumber, squash and other vines of a similar nature,^ 
which will not only add much to their luxuriance, but destroy, 
or drive away the striped bug. Green cow dung may also be 
diluted with water, and applied to the vines with equally good 
effects. 

Flax Water, — By an examination of the article on flax 
SHIVES AND LEAVES, uuder the head of ** Vegetable Manures," 
it will be seen that the ingredients of a sample of flax straw, 
before steeping, and the constituents of a portion of the same 
after undergoing that process, a difference, or loss, is manifest 
of about |ths of the whole mineral ingredients of this portion 
of the plant. 

Therefore it is needless kO repeat the importance of preserv- 
ing the steep water of flax, and applying it as far as it is profits 
able as a liquid manure. 

Guano Water. — ^Peruvian guano is u.iquestionably the best 
possible manure for all plants that require manure at all, pro 
vided the soil is kept open by digging in leaves, vegetable rub- 
bish, &c., from time to time. If the weather be dry, the best 
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way of using it, is, to dilute it with water, and apply the solu- 
tion thus obtained. A quart of the best guano may be dis- 
solved in a barrel of water, and applied in quantity as circum- 
stances may require, by means of a liquid-manure cart. In 
this state of dilution, it can do no harm to the plants, not even 
to the more delicate kinds of flowers. 

Lake^ River and Spring Water. — ^The water of lakes, ponds, 
rivers, springs, or wells is more or less impure, according to the 
nature of the rocks or soil into which it comes in contact. It 
originates from the clouds, and as it falls in the form of rain, 
it trickles along the surface of the earth, absorbs mineral and 
gaseous substances, and usually carries more or less of them 
with it wherever it goes. Thus it happens that the water of 
lakes, rivers, and springs is never pure, but holds in solution a 
greater or less abundance of certain solid substances. 

River water is usually less pure than good spring water; and 
well water less so than either of the preceding. Lake water 
and marsh water resemble river water, but contain more or- 
ganic matter in a state of decomposition. 

Potato Water from Starch Manufactories. — ^The first washings 
of the pulp of the potato, in the manufacture of starch, or the 
water in which the potatoes are grated, is very rich in saline 
matter, and in substances, (protein compounds,) capable of 
yielding nitrogen to the growing plants ; and hence, is capable 
of useful application as a manure. 

Being derived from the potato, one would naturally sup- 
pose that this liquor would espec.ally promote the growth of 
the potato crop. This idea was tested in Scotland on the 
potato in 1843-. The liquor was run into drills, and potatoes 
afterwards planted in these drills without any other manure. 
The crop is stated to have come up well, and was equal in its 
yield to those of other parts of the field to which the ordinary 
kinds of manure had been applied. It may also be employed 
to water or irrigate grass and other herbage in the form of 
li:;[uid manure. 

Rain Watery Dew^ Melted Snow Hail^ ifc. — Rain is a very purq 

16 
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kind of natural water, but contains minute quantities of air, 
carbonic and nitric acids, carbonate of ammonie , &c. 

The rain which falls upon the earth, it seems almost unne- 
cessary to repeat, is due to the condensation cf the aqueous 
vapor previously existing in the atmosphere, and which is sup- 
plied in great part by evaporation from the surface of the sea. 
This water, as is well known, is fresh and nearly pure, the 
saline constituents of the ocean having no sensible degree of 
volatility at the temperature at which vapor is usually raised. 
It has been proved by a variety of experiments that a. some- 
what greater quantity of rain falls at the surface of the ground 
on valleys or plains, or near the level of the lakes or seas, than 
on elevated positions in the vicinity, as the tops of mountains, 
hills, &>c., which may be partly owing to the vapor, contained 
in the lower region of the atmosphere, being more dense, and 
Joining the drops by the atUtiction of cohesion in their descent. 
This is a wise provision of Nature, as the action of the sun's 
heat is proportionably greater in valleys than on the summits 
of hills, and a happy equilibrium is maintained between heat 
and rain on all parts of the surface of the earth. Were it 
otherwise, an increased evaporation would necessarily occur 
on mountains and hills, and consequently an increased depres- 
sion of temperature, and more of the fine earth or mould would 
be washed down into the valleys or hollows, or perhaps into 
rivers and the sea itself, and deeper channels and guUeys would 
be made in the soil by the runnir>g water, thereby causing 
great inconvenience and loss. The gentlest rains are gen- 
erally most conducive to the growth of plants aad the fruitful- 
ness of the soil, as all parts are more uniformly soaked ; but 
it is due to the frequent rains that the earth is rendered fruitful, 
as to some soils, like stiff clays and loose sands, they are more 
needful than to others. The former imbibe the water more 
slowly — the latter part with it too speedily. Cloudy weather, 
before rain, also, helps predispose the earth, and its vegetation 
receives the greater advantage of the water that falls. 

The deposition of water from the atmosphere during the 
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uight upon the ground, the leaves of trees and plants, the bLides 
of grass, and other objects near the surface of the earth is 
chilled dew. This substance, so celebrated through all times 
and in every tongue for its sweet iniluencb, presents the most 
beautiful and striking illustration of the agency of water in 
the economy of nature, and exhibits one of those wise and 
bountiful adaptations, by which the whole system of things, 
animate and inanimate, is fitted and bound together. 

All bodies on the surface of the earth radiate, or throw out 
rays of heat, in straight lines — every warmer body to every 
colder ; and the entire surface is itself continually sending 
rays upwards through the clear air into free space. Thus, on 
the earth's surface, all bodies strive, as it were, for an equal 
temperature, (an equilibrium of heat,) while the surface as a 
whole tends gradually towards a cooler state. But while the 
sun shines, this cooling will not take place ; for the earth then 
receives in general more heat than it gives off, and if the clear 
sky be shut out by a canopy of clouds, these will arrest, and 
again throw back a portion of the heat, and prevent it from 
being so speedily dissipated. At night, then, when the sun is 
absent, the earth will cool the most ; on clear nights, also, more 
than when it is cloudy, and when clouds only partially obscure 
the sky, those parts will become eoolest which look towards 
the clearest portions of the heavens. 

Now when the surface cools, the air in contact with it must 
cool also ; and like the warm currents on the mountain side, 
must forsake a portion of the watery vapor it has hitherto re- 
tained. This water, like the floating mist on the hills, descends 
in particles almost infinitely minute, which collect on every 
leaflet, and suspend themselves from every blade of grass in 
drops of '* pearly dew." And mark here a beautiful adaptation: 
Different substances are endowed with the property of radia- 
ting their heat, and of thus becoming cool with different de- 
grees of rapidity, and those substances which in the air be- 
come cool first, also attract first and most abundantly the 
particles of falling dew. Thus, in the cool of a summer'tt 
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eveniog» the f(rass plot is wet, while the gravel walk is dry ' 
and the thirsty pasture and every green leaf are drinking in 
the descending moisturo, while the naked land and the barren 
highway are still unconscious of its fall. How beautiful is the 
contrivance by which water is thus evaporated or distilled, as 
it were, into the atmosphere— largely perhaps from some par- 
ticular spots, then diffused equably through the wide and rest- 
less air, and afterwards precipitated again in refreshing show- 
ers or in long mysterious dews I But how much more beauti- 
ful the contrivance, one might say the instinctive tendency, by 
which the dew selects the objects on which it delights to fall — 
descending first on every living plant, copiously ministering to 
the wants of each, and expending its superfluity only on the 
unproductive waste. 

Dew does not fall, then, from the atmosphere like rain as 
was formerly supposed, but forms in very different quantities; 
thus, on metals, it is sparingly deposited ; on glass, it forms 
abundantly, as it does also on straw, grass, cloth, paper, and 
other similar substances. Animal substances are among those 
which attract dew in the greatest quantity. The temperature 
of grass covered with dew is always lower than that of the 
surrounding air. This important agent, in the promotion of 
vegetable life, has been supposed by some to rise from the 
ground, while the phrase ** falling dew," common in all lan- 
guages, would seem to imply an almost universal belief that 
dew falls from the air, similar to the finest rain or mist. These 
general impressions have, however, been demonstated to be in- 
correct, by the experiments of Dr. Wells, whose explanation of 
the causes operating in the production of dew is as simple as 
it is satisfactory. When substances, lot perfectly transparent, 
are exposed to the sun, they gain more or less heat ; but when 
the sun goes down, they part with their heat, and become cold. 
The surrounding air, however, with its invisible vapor, or mois- 
ture, being transparent, does not radiate, or shoot off its heat, 
and consequently remains comparatively warmer than bodies 
not transparent. Hence, grass, leaves, wood, or stone, by grow* 
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ing cold in the absence of the sun, have moisture to settle on 
them precisely for the same reason that it is deposited on the 
outside of a pitcher or glass containing very cold water. The 
dew, therefore, is a deposit from that portion of vapor which 
enters into the composition of common air, and which is swept 
in contact with substances at or near the surface of the earth, 
like breath thrown upon the blade of a knife or other polished 
surface. When the sky is clear, as in starry and moonlight 
nights, then do grass, leaves, and other objects, throw off their 
heat most rapidly, and become cooler than the air immediately 
above them, and the colder they get, the more dew is condensed 
upon them. Different substances part with their heat more or 
less rapidly, and this explain.s the cause why different propor- 
tions of dew are observed on objects similarly exposed to the 
atmosphere. A gravel walk will have little or no dew upon it, 
whilst the grass on each side will be reeking wet ; because the 
grass does not only radiate its heat more rapidly than the walk, 
but does not derive warmth from below tp compensate for the 
loss. Besides, the moisture falling upon the gravel walk is ab- 
sorbed more rapidly than the dew deposited upon plants. 

The composition of dew is similar in its character to that of 
rain; and, although attributed to a modern discovery, its fertil- 
ising influence has been known to be owing in part to the ni- 
trogen it contains, certainly for more than 100 years, as Ellis, 
says in his ** Modern Husbandman," published in 1742, in dis- 
coursing on the advantages of gettmg heavy land into a loose 
hollow condition, that it *^ gives the plow share an easy en- 
trance, bringing the surly glebe into such a porous fine body, 
as obliges it to receive and lodge great quantities of the most 
fertile dressing in the world, the nitrous dews." 

Snow is nothing more nor less than the union of a great num- 
ber of minute frozen particles of watery vapor floating in mid 
air, which collect together in their descent, and before they 
reach the surface of the earth, are converted into flakes. When 
clouds are formed at am elevation where the temperature is be- 
low 32*^ F., the particles of moisture become congealed* and fall 
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downward in the form of snow or hail. It oflen happens, how* 
ever, that the temperature of the lower regions of the atmos- 
phere is somewhut higher than the freezijig point, and the snow 
again dissolves before it reaches the earth, and accumulates 
into drops of rain. 

One of the chief uses ot this substance, is, to screen the 
plants and herbage from winter's chilling blasts ; for snow, 
from its lightness, is a poor conductor of heat, which does not 
readily pass through it nor into it from any body contiguous. 
There is an old and true saying : ^ In northern countries, sn(9w 
is sent by Providence as a great coat to the earth.** The great 
scene of Nature's operations, during winter, is below the surface 
of the ground, where she is preparing the germs and roots 
about to shoot forth, elaborating juices and consolidating parts 
previous to the active vegetation of spring. Were the ground 
to be left bare, in cold climates, it would be hard frozen to a 
considerable depth ; vegetable life would either be suspended 
or destroyed, and the spring would be far advanced before the 
earth could be thawed. Hence, to prevent these ill eifects, a 
•ofl and warm covering of snow has been provided to prevent 
the internal warmth of the earth from being dissipated, the 
of&pring of the very cold which is to be guarded against, there- 
by making the evil work its own remedy. The plants being 
thus sheltered, shoot forth with renewed vigor in the spring ; 
and cherished by the genial warmth of the sun, put forth with 
increased luxuriance. 

Ammonia, and other fertilising substances, are also contained 
in snow, even when taken from the glaciers of Mont Blanc, 
which likewise cherish vegetation by their invigorating in 
fluence. 

The water produced from haU is similar in its composition to 
rain, this substance being produced only during violent winds, 
which carry a great deal of moisture into the colder regions of 
the atmosphere, where it becomes solidified, and is precipitated 
to the earth in the form of grains or masses of ice of greater or 
less size. It is altogether differert from snow, in occurring dur 
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ing the hottest months of summer, and in partaking of the char- 
acter of ice, formed on the surface of the earth. 

Sea Water, Salt SpringSy cf-c. — ^The chief characteristic of 
this clsss of waters is their saltness. The density of sea water 
is about 1.0274, as compared with distilled water, and it freezes 
at 28^*^ F, ; the average amount of saline matter it contains is 
about 34- percent. According to the analysis by Schweitzer^ 
the water of the English Channel contained of 

PercexL 

Pare water, 96.474 

Cailoride of sodium, 2.706 

CSiIoride of potossiuut 0.077 

Chloride of magnesiua 0.967 

Bromide of magnesium, 0.003 

Sulphate of lime, 0.141 

Sulphate of magnesia, 0J339 

Oarbonate of lime 0.003 
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In addition to the above, it may be remarked that traces of 
iodine and hydriodic acid have been detected in sea water, 
which are of no appreciable account either in agriculture or 
in the arts. 

Farmers and others residing in the vicinity of the sea, may 
avail themselves of their situations, and procure the water of 
the ocean either to mix with dung, or for applying directly to 
certain species of plants ; or it may be raised by steam, horse 
power, or wind to such a height as will allow it to flow inland 
over a level country through small open canals or earthen or 
metallic pipes to a considerable distance interior, each farmer 
or proprietor receiving a supply as it passes along. 

Sea water, when empuyed as a manure, is usually applied 
by sprinkling it over compost heaps containing lime, or it is 
used in slaking quicklime, in both of which cases, it greatly 
improves the fertilising effects. The principal plants to which 
it may be directly applied, without injury, are asparagus and 
lowland rice. Both of these it is well known are cultivated in 
beds or fieL? subject to inundations from the salt water tide& 
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In many parts of the world, stdt springs abound, the waters 
of which resemble those of the ocean, and may be employed 
in their vicinity with beneficial results, when composted with 
lime and dung, or they may be applied to asparagus in a liquid 
state. Several of the waters of these springs or wells of the 
state of New York have been analysed by Professor Lewis 
Beck, of Albany, which gave the following ingredients as pul>- 
lished in the ** Natural History " of this state : — 



OompositioiL, 



Carbonic acid, 

Oxide of iron and silica, witli i 

a trace of carbonate of lime, \ 

Carbonate of Ifme, 

Sulphate of lime, 

Chloride of ma^j^uesiam, 

C4)loride of calcium, 

Chloride of sodiuni, 

Water, with a trace of organic ( 

matter, etc., S 

Total wnount in 1,000 grains ( 
of brine, ) 



1 ^i 


^i 


£.3 


=•« 


S3 § 


^1 


?C5 


% 5 


•rtXt 


^^ 


OU 


0.06 


0.07 


0.09 


0.04 


0.02 


0.04 


0.10, 


ai4 


0.17 


4.93 


5.69 


4.72 


0.79 


0.46 


0.51 


2i)3 


0.83 


1.04 


130.66 13S.39! 140.02 


861.39 860.40 ; 853.41 

1 ! 


138.55 


139.53 


146.50 



A 

J 

li. 

0.08 

0.02 

0.18 
5.2S 
1.00 
1.40 
93.35 

898.72 
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Seioer Water, — The sewers of most of our large cities re- 
ceive, besides a considerable portion of the solid and liquid 
excrements of the population, the soap suds and other waste of 
ihe houses, as well as the waste liquors of various kinds of 
manufactories, which could be turned to profitable account if 
collected by absorbent materials, and employed by the farm* 
ers in the vicinity to manure their Aelds. 

In order to show what a loss agriculture sustains by the 
present arrangement of sewerage in most of our cities and 
larger class of towns, I give below the analysis of a specimen 
of London sewer water, made by Professor Way, chemist to 
the Royal Agricultural Society of England. The liquid was 
tend,. and offensive to the smell, < nd of a dirty black color, 
giving off sulphureted hydrogen gas in sensible quantity. 
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The matter in suspension and that in solution were separately 
analysed. An imperial gallon contained 109 grains of sub- 
stances in solution, and lOO^yhs grains of matter insoluble. 
The latter consisted partly of sand and the dust of the granite 
or other paving. The organic portion contained the ceils of 
different vegetables, hair, fragments of paper, &c. The com- 
position of the liquid and solid matter, contained in an imperial 
gallon, consisted of 

Oraina of Ora%n9 of 

^natter soluble, matter ineolubU* 

Organic matter and salts of ammonia, 57.32 23.00 

Sand, detritus, &c., from the streets 0.78 44.50 

Soluble silica, 1.16 12.09 

Phosphoric acid, , 2.53 1.64 

Sulphuric acid, OJM 3.63 - 

Carbonic acid, 10.58 ; 1.99 

Lime, 7.40 8.37 

Magnesia, 0,07 trace. 

Per^>xtde of iron and alumina, trace 2.66 

Potash, 2.60 0.72 

Chloride of sodium, 27.27 2.10 

10B.IW loaTO 

The amount of ammonia in a soluble state was ISjViths 

jrrains ; that to be formed from the insoluble matter, 2^ths 

grains to an imperial gallon. Other samples of sewer water, 

analysed by the same chemist, yielded more than double the 

above-named ingredients. 
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BABNYABO MANTTBB— ITS MANAGEMENT. 

BJY the term ** barnyard or farmyard manure" is meant the 
dung of cattle and horses which is dropped or thrown into the 
barn yard, and mixed more or less with other vegetable and 
animal matter, and there allowed to remain for some time, in 
heaps or otherwise, to ferment and decompose before it is used. 
Straw, litter, and various kinds of hard, fibrous substances are 
carried out of the stables into the yards with the dung, and 
often the refuse of vegetables or animals are mixed or com- 
posted with it, as well as peat, swamp or pond muck, weeds, the 
leaves of trees, sods, loam, road scrapings, &c., &c. 

In the management of cattle and horses, at least three gen- 
eral methods appear to have been adopted, in reference to 
economy of feeding and husbanding their manure. One class 
of farmers keep them in stables, supply them with hay and roots, 
and use their straw, if they have any, for litter ; whilst another 
class consume the whole produce of hay and straw from their 
farms in feeding and maintaining their animals, causing them to 
stand on a platform, sufficiently inclined or open to allow them 
to be kept clean and dry, without any bedding of hay or straw; 
whereas, a third class allow their cattle to remain in open 
yards or sheds during a large portion or all of the year, giving 
them litter or not, according to the climate or season, and the 
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peculiar custom which in the neighborhood may prevail. The 
second method admits a greater number of cattle to be main- 
tained, and a greater quantity of real dung to be procured, than 
when a less number of well-littered stock are kept, or where 
the cattle are allowed *o rest at night or other times in an open 
fold or yard. 

• Food, it is well known, in its passage through the bodies of 
animals, becomes mixed with animalised matter, and conse- 
quently is more rich and more valuable, weight for weight, 
as a manure, than dung procured by littering cattle, although 
there must necessarily be much less in bulk or quantity, 
from the large proportion of the digesting food which goes 
off by breathing and insensible perspiration ; beside which, 
without the utmost care, it is extremely difficult to prevent the 
urine and the valuable juices of the dung from sinking through 
the floors of cow houses and stables, or the soil of farm yards. 
Could these inconveniences be effectually provided against by a 
proper flooring of clay, clalk, or gypsum, a preference appears 
due to the comsumption of the whole of the produce by cat- 
tle, provided that attention be paid to mixing daily a sufficient, 
quantity of peat or other absorbents with the dung and urine, so 
as completely to take up whatever may remain of these matters 
in a fluid state. By this process, there ciiu be no doubt that a 
greater quantity, and a still more valuable dung may be ob- 
tained than by the other practice of keeping a less number of 
cattle, and littering them with straw. 

Those are not to be considered as theoretical statements, but 
the result of actual experiments, attentively made in Europe 
and elsewhere. The quantity of manure made in the same 
given time was much greater thsui if litter had been used ; and 
the manure procured was infinitely more rich and valuable. 
These experiments were not confined to the dung and urine of 
cattle, but the chamber slops of the family were carefully pre- 
served, and mixed also with a due proportion of oxygenated 
peat, which was found to produce a greater effect in dissolving 
the peat than the urine from the cattle. 
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Many farmers differ ia opinion as to the propriety or the ad« 
vantages which attend using Tong or fresh dung, or that which 
is completely rotted. This disputed point seems capable of 
adjustment Were the views of the farmer to promote only 
the next immediate crop of grass or grain, the dung, when ap* 
plied, should foe fully and completely rotted ; but if his inten- 
tions extend to subsequent crops, or the soil be of a nature to 
receive benefit by the fermentation and heat produced by the 
application of fresh dung, preference should undoubtedly be 
given to dung in a long state, provided it is immediately plowed 
in, and totally covered, which is not easily accomplished with 
dung of this description. Long dung is always to be preferred 
in the culture of potatoes ; for that completely rotted frequently 
causes this crop to be watery and worm eaten. Many farmers 
only apply coarse straw or litter; whence it might be imagined, 
that the benefit arising from such an application, must be more 
dependent on the straw mechanically keeping the ground open 
or loose, than in contributing, by much if any part of its own 
substance, to the growth of the potatoes, which cannot well be 
supposed ; as the straw, in digging up the tubers, is generally 
found in an undecayed state. It is highly probable, that the 
atmospheric air contained in the intervals of the soil, thus 
made by the straw, may suffer a degree of separation, or de- 
composition in its imprisoned state, as it were, by which means 
the pure air or oxygen may combine with the straw and in- 
flammable or vegetable matter in the soil ; whilst the nitrogen 
or ammonia will contribute to the growth of the plants. This 
explanation of the beneficial effects arising to vegetation by 
stagnated air, will also account for the benefit that plants of a 
certain construction of stem and leaf, and which very much 
overshadow and cover the ground, ultinuttely receive, by pre- 
venting a free circulation of air. The application )f long or 
short dung to ground must appear too material to the practical 
farmer to be overlooked. The preference, in many cases, is 
undoubtedly to be given to such dung as has most completely • 
undergone the putrefactive process. Under this head, it iv 
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necesaary to notice, that dung and urine newly voided, (unless 
when animals are diseased,) are not in a putrescent stale. The 
time of retention in the body of animals is of too short a con- 
tinuance to allow that effect to take place. Such excrements 
are in a state advancing towards putridity, or in a small de- 
gree only putrid ; a process which, to a certain extent, is ne- 
cessary to stimulate the intestines to discharge the faeces. 

In the management of dunghills and farmyard manure, three 
things should always be kept in view, namely — ^the promotion 
of putrefaction, or decomposition, in order to convert the nitro- 
gen into ammonia — ^the prevention of the volatile parts from 
escaping into the air — and the washing away of the fertilising 
salts contained in the manure by means of rains or melting 
snows. For, in the way a common dung heap is made, we 
have, in fact, exactly the conditions necessary to occasion the 
loss of its most valuable constituents. It is exposed to a more 
or less free current- of air, which facilitates the volatilisation of 
the ammonia as it is formed ; and it is exposed to the falling 
rain, which washes out the soluble salts, and what ammonia 
the winds have spared, into the adjacent soil. 

In order to promote decomposition, the situation of the dung- 
hill or barn yard should be comparatively dry, and the dung 
laid together as thick as circumstances will allow. Decompo- 
sition, however, cannot be hastened without water ; but the 
quantity that unavoidably becomes mixed with it from rains, 
dr.c., with the natural moisture of the dung, is usually sufficient 
for the purpose. Too much water prevents that fermentation 
which carries on the process of decomposition most quickly. 
If there is any part of a dunghill saturated with water, it will 
be observed that the straw or other fibrous matter contained 
in it, for a long time after, will remain quite sound, while in 
other parts that are dry, it will be comepletely rotten. There- 
fore, to promote putrefaction, the dung should be laid thick 
together, by means of which, heat is sooner generated and the 
natural moistui'e is the better preserved, which prevents the 
dung from being burned. 
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When the natural moisture of the dung is exhaled, a;d the 
heap is afterwards covered, the heat is in danger of rising to 
such a height as to cause it to burn, which should be carefully 
guarded against ,* for, when the dung is thus burned, its virtues 
are exhausted, and it is rendered thereby almost useless. Dung, 
which in this state is white and dry, in common parlance, is 
said to be *" fire-fanged." To prevent it from being reduced to 
this condition, when it is carried out of the stable or cow 
house, particularly if it contain much straw, it must not be laid 
in heaps, which causes it to dry too fast, but carefully incorpo- 
rate it in the compost heap, or spread it upon the top of the 
dunghilL This will prevent the moisture from being carried 
off by the wind, and the heat from being raised to such a height 
as to burn the dung. 

In order to prevent the soluble parts of farmyard manure 
from being conveyed away, no more foreign water should be 
allowed to run into it than can be helped ; and the situation 
of the dunghill or barn yard, if possible, should be high at the 
sides, with a hollow in the middle. For, when foreign water 
is suffered to run into a dunghill, the fermentation is not only 
checked, but, it is often necessary to allow the water a passage 
from it, and much of the aoluble parts of the manure is car- 
ried away. When the bottom of the yard is quite level, or 
consists of an inclined plain, the rain, which sometimes falls 
in heavy showers, easily finds its way off. This, it is obvious 
is prevented by making the site of the dunghill or barn yard 
high at the edges, with a hollow in the middle. The bottom of 
this basin, let it be remembered, must be impervious to wet 

An excellent way to prevent the volatile parts of the dung 
from being exhaled by the sun, or carried off by the wind, is, 
to cover the heap with a layer of tenacious clay, loam, marl, 
peat, swamp or pond muck, mixed more or less with gypsum 
or powdered charcoal, which will ^'hn'* the amm nia produced 
by the nitrogen present in the manure, and thereby prevent 
its escape. When thus covered, fermentation, or decomposi- 
tion, w II progress more slowly and more unifo-mly, and con- 
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sequently the ammonia will be more gradually evolved and 
retained. 

Another method which has been recommended, and p rac- 
tised to a limited extent, is, to preserve the manure under cover 
by erecting a roof over the barn yard ar dung pit, which, it 
must be conceded, would retain the natural moisture in the 
manure, promote decomposition, and prevent loss from exhala- 
tion from the wind or sun, and from the washings of rains. 
But this method is so expensive that only a few will adopt it, 
unless the benefits are more obvious than the assertions of those 
wno recommend it. And besides the expense, it must likewise 
be attended with more or less inconvenience ; for instance, in 
some situations, it would be difficult to prevent too much water 
from running into the pit, and quite as difficult to carry out the 
dung. 

Tn all cases, however, where this plan is adopted, the dung 
pit or barn yard should have a firm water-proof bottom, roofed 
over sufl5ciently to ward off the sun, rain, and snows, and be 
amply ventilated at the sides, in order to afford fresh air to the 
stock. For, it has been found by experiments, that, animals 
thrive quite as well under cover, thus ventilated, resting on 
their own excrement, muck, straw, &c., as when confined in a 
yard or fold in the open air. 

The size and construction of a " stercorary," or covered barn 
yard, may vary, according to the number of cattle it is to con- 
tain, and the taste and means of the owner. As a general rule, 
the space allotted to each animal should not contain less than 
70 square feet, with a bed of littei and muck 3 feet deep. The 
plan I would prefer to adopt is t>hown by figs. 19 and 20, be- 
ing 20 feet wide, and allowing 7 feet in length for each pair of 
animals. First, a pit may be dug, 20 feet wide, varying m 
length, according to the number of the herd, and from 2 feet 
to 2i feet deep, the bottom of which may be covered with 
small stones, laid in mortar or cement, similar to those used 
in paving streets. Next, a row of posts, 10 or 12 feet long ana 
8 inches in diameter, may be set in the ground, 10 feet apart, 
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OD each side of the pit, with their top ends tiling S feet above 
the pavement, or about 6 feet above the suri.ice of tlie ground, 
for the purpose of snpporting the roof Then, a wi.ler-tight 
wail or curb may be conslrucled entirely around ihfi sides and 
ends of the pit, formed of masonry or wood worit, rising about 
S feet above the pavemenr, or 1 loot above the ground, witb the 
exception of the gateways, which should be lel^ a little higher 
than the surface, in order Co admit the free passage of animals 
and carts. To the lop of each row of posts, (here should be 
spiked or framed, a plate of wood, 6 by 8 inches, just 20 feet 
apart, from outside to outside, for supporting the ends :)f the 
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rafters. The pitch of the roof may be 7 feel, requiring rafters 
4 by 6 inches, and 12} feet in length, a pair of which should 
be spiked to the plates, once in every 10 feet. To the top 
of the rafters, there should be confined a ridge pole, 3 by 3 
inches; and one small purlin on each side of the roof. The 
latter may be covered with rough boards, 13 feet in length, with 
their ends projecting 6 inches at the eaves, and the clicks cov- 
ered wiih battens 3 inches in width! The gable ends should 
also be covered with boards, which may be perforated with 
holos for the passage of pigeons into and out of cotes built 
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for Iheir use. The roof should likewise be provided with sad- 
dle boards on the top, weather boards at the gabie ends, and 
glitters at the eaves, for the better security of the manure from 
washing by rains. 

At each end of the stercorary, there should be a gate suf- 
ficiently wide to admit the passage of a cart load of muck or 
maaure ; and around the remuinder of the ends and the sides, 
narrow strips of plank or rails should be nailed to the posts, 
eo as to form a substantial barrier, or fence, in order to keep 
the catile within. The whole building may be covered with 
coal tar, paint, or any other material ; or it may be otherwise 
preserved and ornamented, in such a mannir as the caprice or 
ingenuity of the owner may invent or devise. 
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On the sunny side of the stercorary, about 5 feet from the 
posts, fruit trees may be planted, which will not only prove or- 
namental, but siford both fruit and shade. 

If the system of soiling, or stall-feeding, is wished (o be pur- 
sued, racks and mangers can be constructed at the sides of the 
inclosure, and the cattle can be confined the principal part of 
the day, as well as at night, and thus effect a saving of almost 
a double quantity of manure. The pit, when empty, should be 
filled wilh dried peat, muck, or swamp mud, and littered with 
ttraw, refuse hay, weeds, or fallen leaves. As these substances 
become decomposed and mixed with the urine and e:ccremenl 
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of the animals, more may be added, frori lime to tmie, in a dry 
or puiyerised state, with occasionaliy a sprinkling of powdered 
plaster, or charcoal dust, but never cf wjod ashes nor caustic Hme, 

Those who are unable to incur the expense of a sterco>-ary 
like the foregoing, can form a pit 3 feet deep with a dry bot- 
tom, which may be covered by a roof of rough poles, supported 
by posts set in the ground, thatched with straw, refuse hay, 
corn stalks, or the boughs of trees. 

With proper management, in the course of a year, if kept un- 
der cover, a consolidated mass of manure, 3 or 4 feet in thickness, 
may be accumulated, which will cut out like a good dung heap, 
and be fit to apply to the land at once ; whereas, in open yards, 
a great proportion of the fertilising salts wash out by rains, 
and evaporate by the sun. There is economy and comfort, also, 
in keeping everything dry ; and besides, it does away with the 
necessity of removing the manure into heaps, and the expense 
of water carts and tanks ; for the liquid portions of the manure 
are just suiiicient to moisten and decompose the muck, straw, 
weeds, and other absorbent materials, with which they are 
mixed. By this means, the whole of the excrement may be 
applied to the land, and experience has shown that the crops 
will grow better than when the manure has been washed. 

OHIF DtmO-SORAFINaS OF BAOE YARDS 

Jr many parts of the country, where wood is much used as 
fuel, fragments of bark, chips, saw dust, &c., accumulate in 
considerable quantities, and, while undergoing the process of 
decomposition, absorb or become mixed with more or less ni- 
trogen and other fertilising matter, and form an excellent ma- 
nure for all kinds of soil. 

In some parts of New England, this substance and the 
scrapings of back yards are collected and applied in the hill for 
manuring the white bean. It is also used as a top-dressing for 
old grass lands, at the rate of 2,000 to 3,000 bushels to the acre^ 
for which it answers an admirable purpose. 
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LOAM, ROAD SORAFINaS, GABDEN RUBBISH; ETO. 

The ditches and hollows along road sides, as well as those in 
the neighborhood of farm buildings, and the holes and hollows 
at the foot of hills are generally partially or entirely filled with 
rich loam, which will amply compensate the farmer, if he will 
cart it to his barn or pig yards, where it will soon become 
mixed with the urine and dung of the animals, and thereby 
form an excellent manure for almost all kind of crops. 

Road scrapings, also, which consist of the dung dropped by 
horses and teams in the high ways, and washed into the ditches 
and hollows by rains and melted snows, as well as the leaves 
and rubbish scraped out of the paths or alleys of gardens, and 
the sods or turf of road sides, or the corners of fields are ex- 
cellent materials for making composts ; and if they are rich 
in animal or vegetable matter, they may be collected into 
heaps, allowed to ferment and rot, and applied as a top-dress- 
ing to grass lands, at the rate of 3,000 bushels to an acre. 



MUD. 

Mud is a well-known black or dark-colored sediment, found 
at the bottom of ponds, rivers, ditches, and sunken places, and 
differs from " muck," (which is understood to mean a mass of 
decaying or putrified matter in a moist state,) in consisting 
chiefly of a fine vegetable mould, mixed with the substance of 
perished vegetables ; and, therefore, contains much of the 
natural food of plants. There are several varieties of mud, 
which may be classified and described as follows :— 

Dock Mud. — The richest mud, perhaps, that can be found, is 
that which is taken from docks, and from the sides of wharves 
in cities and populous towns. For it has been greatly enriched 
by the scouring of foul streets, and from common sewers, as 
well as from an unknown quantity of animal and vegetable 
substances, accidentallv or intentionally thrown into the places 
where it is found 
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When newly taken out, this mud may be spread upon grass 
lands as a top-dressing, at the rate of 2,000 bushels to an acre ; 
bui if it is to be plowed into the soil, it should first lie exposed 
to the frost of one winter, or it may be worked over by the an- 
imals in the barn or pig yards a few weeks before it is used. 
This will destroy its tenacity, and reduce i. to a fine powder, 
after which, it may be spread or applied like ashes. But if it 
be plowed into the soil before it has been mellowed by frost, 
it will oflen remain in lumps or clods for some months, and 
consequently be of little advantage to the crops. 

River and Pond Mud, — ^In ponds and rivers, the mud, or sedi- 
ment, is oflen made up of fine dust, together with a rich vari- 
ety of other substances which have been wafled in the air, and 
have fallen into the water, and with the most subtile particles 
of the neighboring soils that have been washed down into 
them by rains. The mud supposed to be the richest is that 
which is at or near the margins, and which has been alter- 
nately flooded and fermented in consequence of the rise and 
&11 of the waters. 

In rivers, brooks, and in long ditches, which have currents, 
there is a greater proportion of soil in the mud which has 
been brought down from the soft mellow lands adjacent; and 
in some cases from beds of marl that are often found on the 
banks of rivers, and which easily dissolve, and are washed 
away by rains. 

Some ponds are partially or totally dried up at certain sea- 
sons of the year, and most ponds and rivers are so diminished 
in hot, dry summers by copious evaporation as to leave part 
of their beds uncovered, which are generally found to contain 
a rich mud, extending in some cases to a considerable depth, 
especially where there has been no rapid current to carry it 
away. This mud, although taken from fresh water, has often 
been found to be a valuable matiure, especially for dry sandy 
and gravelly soils. A sample of mud, however, taken from a 
pond by Col. Robert W. Williams, of Tallahasse, in Florida, 
from which the water hai been evaporated, and analysed by 
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Dr. Thomas Antisell, of New York, gave the following r5- 
suits : — 

Pot cent* 

Moisture,.-. ". 6.75 

Vegetable matter, 17.15 

Silica and fine white sand, 06.40 

Alumina, 7.75 

Carbonate of lime, 0.93 

Magnesia, GJ»3 

Saline matter, soluble in water, as common salt and ) f. m^ 
sulphate of lime, j "•*' 

10U.00 

When dry, this mud consisted of a dark-colored substance, 
readily crumbling under the finger, and containing a small 
quantity of undecomposed rootlets scattered throughout Not- 
withstanding fds of its weight were composed of fine white 
silicious sand, darkened by vegetable matter, it is stated by 
Col. Williams that he has used it with considerable advantage 
as an absorbent in his cattle yards and pens, and also as a 
foundation to his compost heaps. It derives its fertilising prin- 
ciples from the vegetable and some other matters of value, 
which amount in the aggregate to about 19 per cent It would 
otherwise be serviceable to stiiF clayey lands in rendering them 
more porous, but to light sandy soils in which silica abounds, 
it would be of no avail. 

The mud from frog ponds, or " sink holes," as they are some- 
times called, which have no visible outlets, is oftentimes very 
rich in fertilising salts, derived from the excrement and exuviae 
of the frogs and other reptues that have been bred, lived, and 
died in these places. 

When a dry autumn happens, the prudent farmer will be in- 
dustrious in carting the mud from Hiese evaporated ponds or 
other sunken places on his farm, and lay it upon his light soils, 
more especially upon high gravelly knolls. Bat the best 
method of managing all sorts of mud, were it not for increasing 
the labor, would be to bring it to the farm and pig yards, and 
let it be thoroughly mixed with the dung and urine of the ani- 



rnals. When tlius managed, the compost is excellent, and is 
adapted to almost every class of soils, though best for light 
ones. Perhaps the advantage of it would be sufficiently great 
to pay for the increased expense of twice carting ; for it will 
absorb the urine of the cattle, and retain it better than straw 
or refuse hay. 

SdU'Marsh and Sea Mud. — ^But with respect to using mud as 
a manure, the maritime farmers have the advantage over all 
others. For the sea ooze, or slimy matter, which occurs on the 
flats or in the creeks and harbors along the sea shore, possesses 
meet, if not all, the virtues of fresh-water mud, with the addi- 
tion of the common salt it contains, which is one of the most 
important ingredients in the best of manures. It abounds, also, 
more than any other mud, perhaps, with putrid animal sub- 
stances, some of which are contained in the sea itself ; and in- 
numerable are the fishes and fowls that have perished upon 
these flats, from time immemorial, and the component parts of 
their remains have been sealed down by the supervenient slime. 

Mud taken from flats and the borders of creeks, where there 
are an abundance of shell fish, or even where they have for- 
merly lived, is better for manure than that which appears to be 
more unmixed. The fragments or remains that exist among 
it are a valuable part of its composition ; and if it abound 
much in mussels or shells, it becomes a general manure, fit to 
be applied to almost every kind of soil. 

The mud, also, taken from the ditches in salt marshes, as 
well as that cut or excavated from the marsh itself, are other 
sources from which the farmer often times can obtain an abun- 
dance of materials for fertilising his land. Salt mud, of all 
kinds, may be taken up at any season of the year, and if it 
does not contain much vegetable remains, it may be employed 
as a top-dressing for grass lands, at once, without any further 
preparation ; but if it is to be applied to tillage or hoed crops, 
it should be composted in the farm yards, or exposed for one 
winter to the action of frost. The quantity to be appropriated 
to an acre may vary fron: 2,000 to 8,000 bushels. If it contaip 
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mucli vegetable matter, it may be composted with uicklime, 
and applied to the soil or to the crops after an intervU of a few 
weeks, or as soon as it is sufficiently decomposed. 



PiaTARD MANURE. 

Ih the construction of a piggery, three important requisites 
are to be observed, namely, convenience, cleanliness, and econ- 
omy or facility of making manure. In the selection of a site 
for such an establishment, it should be located, if possible, on 
a gentle declivity, in order that one side of the yard may be 
kept free from moisture or excess of water from rains or melt- 
ing snows. On the lower side of the yard, a shed may be 
erected for a day sty, or "eating house," facing a northerly 
point of the horizon, with the roof sloping towards the south* 
80 that the rain may not run into the yard among the manure; 
and directly opposite, on the other side of the yard, another 
shed may be built, facing the south, for a night sty, or ** lodging 
house," with the roof leaned back from the yard towards the 
north, in order to prevent the rain, as much as possible, from 
running into the manure. 

The yard should be well paved, so that nothing can soak into 
the ground, in order that the dung, urine, and water from the 
clouds may mix with whatever may be thrown in, and would 
thus form one grand slope, the lower side and ends of which 
should have a tight wall or barrier, to prevent the loss of ma- 
nure from the washing of rains, &c. 

Thus, in fig, 21 and iig. 22, A, A, denote the " lodging house," 
12 feet by 20 feet ; s, 5, &c., the sleeping apartments, 6 feet by 
6 feet each ; d, a door leading into the walk, or passage way A, 
through which a person can enter to examine the hogs, change 
their litter, &c.; e, a door for the egress of the hogs from their 
lodgings into the pasture, eating apartment, or yard ; c, a 
wooden platform, or bridge, leading from the more elevated 
ground into the ** eating house," for the convenience of carry- 
ing in food ; (^ a door leading into the walk, or passage way /t. 
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conununicaliQg with the spouts of the troughs ; (, (, Sui., he 
troufjhs, near which is a graied or latticed floor, sufliciently 
open to be kept dry, sweet, and cleaD, and allowing all the ex- 
crement and filth to fall into the yard beneath ; e, a door for 
the egress of the h<^3 froni their eating apartment into the 
pasture, lodging apartments, or yard, over a bridge or ioclined 



Fig. 31. 
plane, to the more elevated groiind ; y, the yard, with a paved, 
bottom sloping from ihe lodging house to the wall lo, under the 
lower aide of the eating house ; P, a pasture, orchard, or pad- 
dock, communicating wilh the eating and lodging apartmenta. 
m with the yard. 




Fio. 23. 
Whatever be the mode of construclion of the sty, it should 
have one part close and warm, with a tight roof over it; and 
the other part, containing their troughs, more or less open tc 
let in the light and air ; for swine will not bear to be wholly 
excluded from the weather and sunshine ; and it is equally 
burtfui to them to be constantly exposed to the wet and cold, 
KB well as to the intense heat from the sun. They should be 
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allowed to run at large in a pasture, paddock, or orchard dur- 
ing a portion of the year. To prepare a pasture for them, let 
the ground be broken up, tilled, and manured, and then laid 
down with clover. For swine are more fond of this grass than 
of any other. Let the quantity of land be so proportioned to 
the number of hogs, that they may keep the grass from run- 
ning to seed. For this will prevent waste ; and the shorter the 
feed, the sweeter the herbage, and the more tender and agree- 
able to their taste. One acre of rich land is considered suffi- 
cient to support 20 or more swine through the summer, say 
from the first of May till the last of October. 

It should also be remembered, that the pasturing with swine 
will enrich the land more than by pasturing or soiling with 
other stock, and by this means, the proiit of the farmer will be 
increased. When it can with convenience be so ordered, it 
is an excellent plan to make a hog pasture of an orchard. For, 
the shade of the trees will be very grateful and comfortable 
to them in summer ; their dung is allowed to be one of the best 
of manures for the apple ; and besides, they will keep the 
ground around the roots very light and loose, and they will 
destroy many insects that infest the trees or their fruit. It will 
also be of great advantage to a hog pasture to have plenty of 
water in it during the summer ; and that which is running 
is best, as it will afford the swine the most wholesome drink 
and at the same time will serve as well as any other for them 
to wallow in ; and it will keep them clean, which is no small 
advantage. But the most dirty puddle is better than none, as 
they can cool themselves in it in hot weather, which is very 
refreshing to them, and conducive to health. 

A piggery constructed according to the foregoing plan will 
form a safe and economical receptacle for the dung and urine 
of the animals, together with whatever may be thrown in 
among them. The refuse of the garden, or other waste matter, 
as bean stalks, the cods of beans and peas, weeds, dried plants, 
as well as dried peat, swamp or pond muck, loam, and othe** 
earihy materials, thrown in from time to time, will please the 

17 
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Ii0||;i, which they will work over, and produce a quantity of 
manure many times greater than naturally would be made 
from the same number of swine. This may be cleared si way 
as often as may be necessary, and used as an excellent dress- 
ing for the land, as there may be occasion, throwing in fresh 
matter in return. 

8BWEBAOB. 

The nature and properties of this substance are similar to 
DOCK MUD, described in a preceding page. 

STBBET MANX7BE. 

This consists of a mixture of animal, vegetable and earthy 
matters, accumulated from the dung and urine of horses and 
other animals, the debris of the pave stones, the rubbish of old 
buildings, the garbage and sweepings of dwellings, stores, 
warehouses, soot, coal ashes, &c., &c. Therefore, it necessarily 
must vary in its fertilising ingredients according to the part of 
the city or town from which it is taken, and the circumstances 
under which it is accumulated. 

The manure, for instance, collected in the lower part of the 
city of New York, where the streets have been paved for a 
number of years, and where the manure is derived principally 
from the excrement of horses, the sweepings of stores and 
warehouses, the ashes and scot of coal, and the fine- worn par- 
ticles of the pave is far richer in fertilising ingredients than 
that taken from the more recently graded streets in the upper 
parts of the same city, where it often consists of little else 
than fine particles of common earth or ordinary sand, that had 
been employed in grading the streets. 

Street manure is oflen used to lighten stiff lands, but it is 
found to have excellent effects on the loamy and bandy soils 
of Long Island, when applied at the rate of 10 to 20 cords to 
an acre, and appears to be fitted for almost any kind of field 
or garden crop. It may be employed as a top-dressing, or may 
be buried in the soil 



/ 



SPECIAL MANURES. 



SFEOIAL MANXTBBa-THEIR RATIOITALE AND AFPLIOATZON, 

f^Y the term " special manures,'* is meant those substances, 
which, when applied to a soil, tend to promote the growth and 
perfection of plants, in supplying them with such nutriment as 
that soil may be deficient, and, on the removal of crops, or ro- 
tation of crops, to leave it in the same normal state of fertility 
as it was previous to the application of the manure or the sow> 
ing of the seed. 

It has long been known that plants, besides the organic mat- 
ter of which their bulk is composed, contain a small per-cent- 
age of mineral matter, that remains as an ash when the veg- 
etable part of the plant is burned. From the constant and 
universal existence of this mineral matter in all plants, it is 
now conceded by all intelligent agriculturists, that it is essen- 
tial to their growth, and has convinced them of the truth of the 
following axiom : — 

ThM the theory of manures consists in applying to the soil those 
inorganic consiittients which are contained in the ashes of the plants 
intended to be cultivated ; and thai nitrogen or nitrogenous substaiu 
cesj in the form of nitrates or ammonia and its salts, is indispensable 
to insure permanent fertility, assimilation, and perfect growth. 

For, careful experiments have demonslrafed the fact, that, 
whilst different plants, and even the several parts of the same 
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plant, afford, when burned, variable proportions of ash, in the 
same parts of the same species, the quantity of ash does not 
vary to any exteLt, or at all events, that the difference is by no 
means so great as that occurring in different plants or other 
parts of the same plant. Thus, for instance, in two samples of 
wheat the quantity of ash yielded by the straw, the grain, and 
the chaff of each might be somewhat dissimilar, but the differ- 
ences would be trifling as compared with. those which would 
be found to exist between the ash of these parts in wheat and 
that of the corresponding parts of barley. 

Furthermore, not only has the quantity of inorganic matter 
been found to be nearly constant in the same plant, but its 
quality, or chemical composition, although widely varying in 
different plants, has been proved to be exceedingly similar for 
the same part of the same species of plants. 

The ashes of all our cultivated crops always contain the fol« 
lowing chemical ingredients : — 

Silica, 

Phosphoric acid, 
Sulphuric acid, 
Lime, 
Magnesia, 
Oxide of iron, 
Potaah, 
Soda, 
Cblorine. 

In addition to the above-named substances, the ashes of plants 
frequently contain carbonic acid united with bases, sometimes 
the oxide of manganese, and according to some authors, alu* 
mina ; but on the latter point, chemists do not agree. It is cer- 
tain that the substances stated to be alumina by the older an- 
alysts, and found in the course of thejr analyses of the ashes 
of plants, was in reality nothing but the phosphate of lime. 

The opinion that potash, in many cases soda, lime, magnesia, 
pnosphoric acid, sulphuric acid, iron, and alkaline silicates are 
ingredients of a fertile soil, when applied for the production 
of the cereals, or that these substances, alone, with certain con- 
stituents which exist more or less abundantly in the atmos- 
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pfaere. constitute the food of plants, and are us essential to them 
as bread and meat is to man, or ha^ and grain to horses, is not 
the expression of a mere theory, but of a natural law, or uni- 
versal fact. For, to such persons as thoroughly understand the 
scope and bearing of such a law of nature, another indisputable 
axiom is apparent as a matter of course : 

Thai a man must be reduced to poverty, who consumes his capital 
instead of the interest, which coincides with the familiar truth, 
that " a pufse of money becomes empty when the money is 
taken out of it, and not returned," Plants, therefore, must ob*. 
tain from a soil, or the manures applied to it, as well as from 
the atmosphere, a certain number of elements, if they are to 
be developed and to thrive upon that soil. 

The volatile parts of plants thrown off by combustion or de- 
composition consist of 

Carbon, 

Hydrogen, 

Oxygen, 

Nitrogen, 

Pbosphorus, 

Water. 

Their carbon is probably derived from the atmosphere, which 
always contains carbonic acid ; from water, which reaches the 
plant in the form of rain, dew, frost, snow, &c., as, in their de- 
scent from the clouds to the ep^rth, the rain drops and snow 
flakes always brings down portions of the carbonic acid of 
the atmosphere ; from the seed after it is sown, which also con 
tains carbon in itself; and lastly, from the soil and manure 
in which it is grown, in the form of carbonate of lime, mag- 
nesia, and the alkalies— in the form of decaying vegetable and 
animal matter, as well as of free, carbonic acid. 

The hydrogen of plants is probably derived from the atmos- 
phere, which always contains more or less watery vapor ; from 
water, which is conveyed to the plants in numerous ways; from 
the seed, after it ii^ sown, which contains hydrogen in itself; 
and from the soil and manure, which contain manv minerals 
that hold water of crystallisation or in a state of chemical com- 
bination. 
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The •xygen of plants is probably derived from the atmos- 
phere, in a free state, in combination with carbon, as carbonic 
acid, and in combination with hydrogen, Jis water; from water; 
from the seed aAer sowing ; and from the soil and manure in 
which they grow. 

The nitrogen of the plants is probably derived from the at- 
mosphere, which contains it in a free state, as well as a small 
proportion of the carbonate of ammonia ; from water, which 
always contains more or less both of carbonate and nitrate of 
ammonia, derived from the atmosphere ; from the seed after it 
is sown ; and from the soil and manure, which often, if not al- 
ways, contain ammonia, that they have absorbed from the 
atmosphere, and also ammonia, which has been derived from 
decomposition of nitrogenous substances, as the breath, efflu- 
via, and excrements of animals, as well as other decaying veg- 
etable and animal remains, which are more or less dispersed 
over the surface of the globe. 

The sulphur and phosphorus of the plants are also probably 
derived from the atmosphere, which contains traces of sulphur- 
eted and phosphoretcd hydrogen ; from water, which indi- 
rectly supplies sulphur, by decomposing the sulphurets of the 
metals ; from the seed after sowing, which also contains both 
sulphur and phosphorus ; and lastly, from the soil and ma- 
nures, which usually, if not always, contain sulphur in the 
form of sulphates and sulphurets, and phosphorus, in the form 
of phosphates. 

The amount of inorganic matter, in pounds and hundredths 
of a pound, removed from the soil of an acre by the staple 
crops of the United States, is denoted in the following tables, 
deduced principally from the labors of Professors Way and 
Ogston, of the Royal Agricultural Society of England, Mr. 
John C. Morton, editor of the London " Agricultural Gazette," 
and of the •* Cyclopedia of Agriculture," Professor J. P. W. 
Johnston, of England, Professor Emmons, in the " Natural His. 
tory of the State of New York," and of Professor Shephard, o^ 
the University of South Carolina :— 
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SPECIAL MANURES. 

Prom an inspection of the preceding tables, it will be obvi- 
ous why it is that so much manure is required for the growth 
of some of our cultivated plants, a heavy crop of potatoes, for 
instance, by whieh the alkaline and earthy bases, as well as 
phosphoric and sulphuric acids, are largely abstnicted from the 
soil, and which, it is evident, must be replaced, if the land is 
to be retained in its fertility. In a like manner, these tables 
may be made serviceable to the farmer by showing hkn how 
many pounds of inorganic or mineral matter has been drawn 
from an acre of land by each crop cultivated upon it. He 
should not rest satisfied, however, with calculations made on 
average crops, but Sipply them to individual cases on his own 
farm. 

In order to make an economical and judicious use of manure, 
as especially applied to crops, three things are requisite to be 
known : 

1. The amount of inorganic or mineral ingredients abstracted 
from an acre by an average yield of the class of pknts designed 
to be grown, as determined by chemical analysis 

2. Accurate analyses to be made of the soil and subsoil, tak- 
en from several parts of the field on which the crop is to be 
planted or sown, so that one may be enabled to determine in 
what ingredients the soil is deficient, and what quantity of such 
ingredients is necessary to be added, in the form of a manure, 
to produce an average yield of the crop or rotation of crops 
intended to be cultivated. 

3. The amount of fertilising matter contained in a given 
quantity of the class of manures purposed to be employed, 
determined by chemical analysis, and the quantity of such 
manure that experience has pointed out as producing the most 
economical and satisfactory results. 

It must always be borne in mind, however, that the replace* 
ment of mineral food, in the form of manure, must not be made 
exactly in the form and quantity of the i..gredients expressed 
in the analysis. For, in the present state of science, it would 
be premature to specify the exact manner in which the alkalies 
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and acids are combined in the plant In the i .atements in the 
tables deduced from chemical analysis, they are given sepa- 
rately, though they never so exist in the nati ral state of the 
crops. Hence, the chemistry of Nature and of art are so differ- 
ent, that a relationship can hardly be said to exist between 
them ; and in the processes of combustion and decomposition 
Nature holds in scorn the attempts of man to follow her steps 
by his utmost investigations, into the operations of the grand 
laboratory of the universe. It has been said that the highest 
excellence of art is to imitate the beautiful productions of Na- 
ture ; but the chemist can only watch and slowly understand 
the wonderful modes of her operations ; he can reduce the 
materials, but not combine them ; and afler the most minute 
investigations, he remains comparatively in ignorance of the 
wondrous powers and means by which the vast variety of or- 
ganic substances is produced. Recombination of the elements 
exceeds the power of short-sighted man. Sugar, for instance, 
is a combination of charcoal and water, but the chemist cannot 
form sugar from these elements, because he is unable to com- 
mand the circumstances under which the materials come into 
contact in the growth and maturity of the sugar cane. 

Again, in examining the ash of different samples of wheat, 
we find that there is an entire absence of some substances, or 
that there are deviations in the proportions of the several in- 
gredients, which, although they do not destroy the principle of 
uniformity of composition upon which the whole interest of the 
subject depends, but tend very materially to interfere with its 
simplicity. If wheat, then, requires certain inorganic or min- 
eral substances for its growth and perfection, why, it may be 
asked, should it not always take up these bodies in the same 
proportion and to the same amount? Why should one sample 
of wheat give an ash containing 40, and another an ash con- 
taining 50 per cent, of phosphoric acid 1 Why should the pot- 
ash differ in two samples from 27 to 37 per cent. 1 One, cer- 
tainly, would not expect to find such an amount of difference 
\n th 3 composition of the ash of tl c same kind of plants ; or« at 
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all events, he would naturally have looked for some evident 
connection between the mineral matter and the variety of the 
particular sample, which would appear, in the case of wheat 
grain, to be absolutely without influence on the composition 
of the ash. 

On the other hand, the character of the soil does not much 
•fleet the compositon of the ash ; that is to say, the predomi- 
nance of any particular substance in the soil does not cause it 
to be present in greater amount in the ash. In one sample, for 
instance, grown on magnesian limestone, the quantity of mag 
nesia will be but a very little above the average, and by do 
means so great as in several other specimens. Nor docs the 
ash of samples of wheat grown on chalk contain more lime 
than when it has been the produce of a clayey or sandy soiL 
It is a curious fact, too, that the larger the crop in any instance, 
the smaller, in general, is the per-centage of ash in the grain. 

In assigning a cause for this want of correspondence in the 
composition of the ash of the same kind of plants, the follow- 
ing arguments have been offered as affording a clue to it:— ^ 
** The grain of wheat is not homogeneous, but consists of tw j 
mechanically distinct parts — ^the skin, or bran, and the flour ; 
and these two, again, are not themselves elementary vegetable 
principles — ^the flour contains starch and gluten, sugar and 
gum — ^the bran, woody fibre and nitrogenised bodies allied to 
gluten. Now, it is quite possible that each one of these bodies 
has an ash peculiar to itself, both in quantity and composition ; 
and accordingly, as they exist, to a greater or less extent in the 
grain, so will its mineral composition differ. As the bran con- 
tains more mineral matter than the flour, a thi^k-skinned wheat 
will give a greater quantity of ash than one having less bran. 
And again, if gluten and starch have a different mineral con- 
stitution, the flour of two wheats will be influenced in respect 
to its ash by the relative proportion of gluten and starch which 
it contains." 

Thus it will be seen that we are comparatively in the dark 
as to the best form in which to present the inorganic const it- 
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aents of a plant as food to that plant ; and to what extent that 
iood must be modified to meet the continued warmth of the sun 
of the south, or of the cold short summers of the north, as well 
as the great local differences in the quantity of rain, or in the va- 
riations in our soil. It is obvious that the same manure will not 
be equally adapted, as to quantity and the mode of applying it, to 
LouUiana and Texas and to Canada and New England ; for a dif- 
ference certainly must be made in the solubility and stimulating 
natur. of the ingredients of a manure intended to be used in each 
of thone sections. And lastly, we are in want of more minute in- 
formatifiD — ^more actual and well-tried experiments — than we at 
present possess, as to the influence of special manures upon the 
nature c the constituents of all our cultivated plants. It is to be 
regrettec therefore, that the limited knowledge I have at my dis- 
posal pret eats me from entering into the subject at length ; but 
all that I <eui do for the present, is, to offer the following remarks 
and formu^, or recipes, as applicable to several of our staple 
crops, some ef which are based upon strictly scientific principles, 
while others have been derived from experience, or have proved 
satisfactory ir their resuks, without the aid of modern science or 
speciality of design : — 



METHODS OF amPPLYINa THE nrGBSDIENTS TO TRB LAHD 
FOB THE FOOD OF A WHEAT OBOP. 

From the investigations of Professors Way and Ogston, of 
the Boyal Agricultural Society of England, it seems that silieiat 
the first named substance in the tables, constitutes, on an average, 
out of 28 samples of wheat, only Sf^^^ths per cent of ash, varying 
between the limits of l^j^tha and 9^$^^^ P®" <^^^* 

Phosphoric acid, the next body in the tables, is eertainly the 
most important of all the mineral ingredients of wheat, boith 
on account of the large proportion of it which exists in the 
ash, and the very limited extent to which it usually is present 
in soils. The ash of the grain of wheat contains a quantity 
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of this substance, varying between 35 and 50 per cent, of its 
weight. The largest amount removed in any crop examined 
by the chemists before mentioned, was 22 lbs., 5 oz. 

Sulphuric acid is generally present in the ash of wheat, 
though in small proportion. It does not exceed in any in- 
stance 2 per cent., and is usually much less than this, the mean 
quantity in the ash of the grain being -^V^^^ ^^ ^ P^^ cent, 
and the largest amount removed by an acre of wheat only 
about i lb. 

Carbonic acid is an ingredient of the ashes of many plants ; 
but in the composition of the ashes of the grain of wheat, it is 
seldom met with. The presence of this acid in an ash indi- 
cates the existence of organic acids combined with lime, &c., 
in the plant 

Lime is the next ingredient under consideration. The mean 
quantity in the ash of the grain of wheat is S^^^ths per cent, 
varying between H and 8 per cent The largest amount re- 
moved from an acre was rather more than 3^ lbs. 

Magnesia is a highly important constituent in the ash of the 
grain of wheat, varying between d aiiti 14 per cent The larg- 
est quantity of this substance in any crop examined was 6 lbs., 
13 oz. to an acre. 

Per-axide <^ iron exists to a small extent in the ash of the 
grain of wheat, its quantity varying between ith of 1 per cent 
and 3i per cent The average proportion is rifV^hs ^^ ^ P^^^ 
cent^ and the largest amount removed from an acre by the 
grain, 1 lb., 6 oz. 

Next to phosphoric acid, is potash^ the most considerable and 
important of all the substances which exist in the ash of wheat 
In quantity, it varies between 27 and 37 per cent, the mean 
of 26 samples being Sli^^V^^^ P^^* ^^"^ '^^^ largest quantity 
refnoved by the grain of an acre was 14 lbs. 

Soda is an alkali scarcely ever entirely absent from wheat 
but present onlj' in small quantity. When compared with 
potash, it usually varies between 1 and 5 per cent., but in one 
instance, it reached as high as 9 per cent 
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With regard to the conjecture that one alkdli may be siibgHtuted 
for another^soch an opinion certainly cannot be substar ^i^ted by 
facts. At all events, it does not appear to be of usual occurrence. 
If it be indifferent to the plant, whether the alkali furnished it 
be potash, why should the quantity of the latter seldom ex- 
ceed |th part of the former ? Again, in guano, we always have 
an abundance of chloride of sodium, (common salt,) and other 
salts of soda, and yet, iu cases where guano has been applied 
as a manure for wheat, the proportion of soda did not exceed 
tho mean, which is SyWhs per cent 

Chlorine, in combination with sodium, (as common salt,) was 
found by Professors Way and Ogston to be present only in 
^me two or three instances, and then in very minute quantity ; 
and it is remarkable that, in the cases where it occurred, an un- 
usually large proportion of oxide of iron was also present, as 
if the same circumstances had led to the peculiarity in both 
intances. 

The absence of soda in any quantity, either as soda or as 
common salt, both from the grain and straw, would seem in- 
'^ompatible with the belief that common salt is a natural ma- 
nure for wheat ; or rather, perhaps, it might be adduced as an 
argument in favor of the theory which supposes the existence 
of two distinct classes of manures-— one serving as the food of 
plants — ^the other assisting in preparing that food, or in effect- 
ing some other desirable object in the amelioration of the soil. 
In the first of these suppositions, common salt certainly can 
have but little or no influence at all on wheat—it cannot serve 
as food for the crop, because it is not required ; and the little 
soda existing in the ashj if essential, is always abundantly sup* 
plied by the soil. Common salt probably owes its eincacy in 
oart to the power which it possesses of absorbing and retain* 
ing moisture--a tendency which would insure a certain, though 
small supply of moisture to the roots in the dryest seasons. It 
is also poisonous to the wire worm, and other depredators of 

the crop. 
From iht prixseding observ fOions, it may fair)y be concludadt 
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that in whole nurabera an average crop of wheat would remove 
from the soil of an acre, in straw, chaff, and grain, 

a§. 

Allies, 84 

Phosphoric Bflid, SO 

Sslphnricseid,.... 4 

Line, 8 

M^nsBla, 6 

Psr^xideof iron, 1 

Piotsflh, 83 

Bods. U 

AsoUsed ttsUer, 386 

OHbonifledsabsUuioesiSiBtareh........ 1,758 

Of these substances, four may be considered as non-essentials 
In a practical point of view, namely, lime, per*oxide of iron, 
soda, and carbonised matter, ail of which, if the plant requires 
them, it may readily obtain from almost any soil, with the ex- 
ception of the latter, which, in part, may be derived from the 
atmo&ptiere * and, unless the soil is purely calcareous, the silica 
may be dispensed with, as it would always €;;cist in sufficient 
quantity in the soil. In order to supply the other ingredients 
we must employ a salt of potash, and one of magnesia, a phos- 
phate and a sulphate of lime, and a due proportion of nitrogen 
44* ammonia, in a state capable of being assimilated by the 
plants, purely calcareous soils excepted, which would require 
an alkedine silicate. The silica and potash can be most eco> 
nomically supplied ^y means of unleached wood ashes, the 
ashes of wood from soaper's waste, the silicate of potash, as it 
is manufactured for agricultural purposes, and by New-Jersey 
greeivsand marl ; the phosphoric acid, by horn shavings, ivory 
dust, the various fornu of bone manure, either calcined or un- 
burned, or by the new minerftl phosphorite ; the sulphuric acid, 
oy gypsum, the sulpha; es of potash, and magnesia, or sulptiatect 
bones (bones dissolved in sulphuric acid) ; the magnesia, if it 
does not already exist in sufficiency in the soil, by magnesian 
lime or marls, or sulphate of magnesia (Epsom salts) ; and the 
azotised matter from nitrogen or ammonia, in their various 
forms, as the nitrate of Ume and of soda, gas lime, the ammo 
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niacal liquor of gas works, bituminous coal dust, and from many 
of the animal and homestead manures treated of in other parts of 
the present work. 

The next grand object to be attained, is to substitute for guano 
or farmyard manure, both of which contain the universal food of 
plants, their elements, from the above-named sources, retaining at 
the same time their full efficacy ; but this can only be done when 
we shall have learned, what as yet, we know but imperfectly — ^that 
is, how to give an arificial mixture of the individual ingredients 
the mechanical form and chemical qualities essential to their recep- 
tion, and to their nutritive action on the plant ; for, without this 
form, they cannot perfectly supply the place of Peruvian guano» 
nor of farm yard manure. 

Considering this subject, then, in its various bearin.sfs, the fol- 
lowing formulae, or recipes^ are offered, together with such direc- 
tions and explanatory remarks as may be necessary for afford- 
ing the requisite nutriment to an acre of wheat, the land "^eing 
of fair quality, and in good condition as regards its aspec\ to 
the sun, state of tilth, drainage, &., &c. 



^ 



RECIPE No. 1, 
{To be apj^ied at a to2^^MMM|f:.) 

Ito. 

Take of Silicate of soda,... 3M 

Bones, crushed or broken, 118 

Oil of Titriol, (sulphuric acid,) 56 

Sulphate of nuigneeia, 40 

Carl>onateof potash, 35 

The bones should be dissolved in the oil of vitriol, previouslj; 
diluted with an equal measure of water. When they become 
thoroughly broken down, the sulphate of magnesia and car- 
bonate of potash should be added, and the whole well stirred, 
and left at rest for 24 hours. At the end of this time, the mix- 
ture would probably be found sufficiently dry, when broken 
up, to be distributed on the land; or, it might otherwise be 
mixed with ashes or mould, in order to obtain a proper con- 
dition to be sown. Two thirds of the silicate of soda, and ^ 
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of the last-named mixture may be applied as a top dressing to the 
young wheat plants very early in the spring ; but the remainder 
of both should be reserved, and applied as late as practicable, in 
order that they may be at the command of the plants as the ears 
fill, and as the straw and chaff strengthen. 

In many soils, such as stiff silicious clays, and in all local- 
itiea where the soil is formed from granitic or other primitive 
rocks, the addition of silicates would be an unnecessary outlay of 
money ; but the other mixture is comparatively cheap, and wouM 
in many cases more than remunerate the &rmer, if not in the 
crop of wheat which would follow, at least at some other period 
of rotation. 

RECIPE Ka 2. 
(TV be applied a* • top-imnng.') 

Tak* Of BoofBdut, 90O 

Magneeian lime, (alr-sIacked,) 100 

Wood «dM0, (nnlesched,) 900 

Mix the three substances w^U together with an equal nieasiire 
of coal ashes, powdered charcoal, fine loam, or common dry 
earth, and sow uniformly over the field of young wheat in the 
spring. In place of the unleached ashes, 400 lbs. of leached may 
be employed, or if more economical, 400 lbs. of New-Jersey 
green-sand marl. 

RECIPE No. 8. 

(TV be ef/lied to a metoirP^owed grate eteardar a cU9er leif») 

the. 

Take of Perayian guano, 900 

Gypmim, groQud or burnt, 100 

Oommoa ailfc, 900 

Mix the three well together with an equal quantity, by meas- 
ure, of .coal ashes, fine loam, or common dry earth. If moro 
convenient to the farmer, a bushel of powdered charcoal may 
be substituted for the gypsum, the whole to be uniformly scat- 
terexi over the suiface of the field, just before plowing under or 
harrowing ir the wheat seed. The spring and summer follow* 
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ing, a top-dressing may be added to the growing crops, prepared 
agreeably to Receipes No. 1 or No. 2. 

RECIPE No. 4. 

To 1)6 applied to land not in grasa^ and aomwohat worn.) 

Ib9. 

Take of Peruyian guano, 800 

Oypsnm, gronnd or burnt, IfiO 

Common salt, 100 

Incorporate the three ingredients well together 2i cords of 
mould, or swamp or pond muck, to be lightly plowed in previous 
to sowing the seed, after which the young wheat plants should be 
top-dressed as directed in Recipe No. 3. 

RECIPE No. 5. 

(TV be plowed in previona to towing the eeedS) 

Iba, 

Tak« of Parayian guano, 100 

Gypeum, ground or burnt, 100 

Ck>mmon salt, 100 

First mix the gypsum and salt well together with 10 bushels 
of unleached ashes, or with 20 bushels that are leachedy and 6 
cords of nfK)uld direct from the woods ; let them remain in a 
heap for 2 or 8 weeks ; then incorporate the guano with the 
mixture, and spread it upon a field in tolerable condition, and 
lightly plow it in before sowing the wheat seed. If more con- 
venient or economical to the farmer, 1,000 lbs. of New- Jersey 
green-sand marl may be substituted for the ashes ; or instead 
of the gypsum, a bushel of powdered charcoal may be used* 

RECIPE No. 6. 

(To be plowed in previous to sowing the seed.) 

IbB, 

Tafet of PeniTian guano, 100 

BoneduBt, 100 

Gypsum, powdered or burnt, 100 

Ciommon aalt, 100 

Soot, 100 

Mix the whole well together with 20 bushels of leached ashee 
and a cord of dried river or pond mud, ani^ lightly plow it in 
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preTioiis to sowing the seed. If more coDvenieut, a bushel of 
powdered charcoal may be applied instead of the gypsum; or, 
for the leached ashes l,0001l». of New Jersey green-sand narl 
may be used. 

RECIPE No. 7. 

(TV A« fiomtd in prmtunu U MwtMyf tke amd,) 

Tsfet of PttVYiaa guano, 101 

BoDednat, ItO 

Gypnun, gromul or bomf, • .SIM 

SaU Uttenifl, powdered, liOO 

Mix them well with a cord of dried river or pond mud, ^aa 
lightly plow it under just before sowing the seed. 

RECIPE Ka 8. 
(TV friftare vktat teed far an acre — a remedg for amul.) 

Take of Seed wheat, lito2buah. 

Common salt, ^ plot 

Oaiutio lime, Iquart 

On the evening previous to sowing, put the wheat into a tub 
of a (yvivenient size ; pour on a sufficient quantity of rain 
water to cover the wheat 2 or more inches deep ; immediately 
■tir it with a large spatula or spade, and skim off the seeds of 
weeds and light kernels of wheat as long as they rise to the 
•urface ; after which, the wheat should be carefully turned 
out on the floor or some other suitable place, in order that the 
water may be drained off. When this is done, pour, another 
or fresh parcel of clean water into the tub with the salt and 
lime, which, by stirring, will soon dissolve ; then gradually 
•tir into the liquid ihe wheat seed with the spafula or spade, 
and in this condition let all remain till the next morning, (say 
12 hours,) when the watery part should be poured off, and the 
wheat spread on the floor to drain dry, and immediately after 
•own. If the kernels do not appear of a whitish color, or 
coated with the lime, more of that material may be sifted upon 
them, and the wheat stirred or worked over with a spade or a 
hoe until sufficiently covered with it 
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Another remedy for the smut in wheat, is, after it is cleaned, 
to form a brine by a mixture of salt and barnyard water, 
strong enough to bear up an egg, in which the wheat seed 
should be soaked from 12 to 24 hours ; then drain off the brine, 
spread the wheat on the barn floor, scatter over it air-slacked 
lime, and work the heap over with a shovel or hoe, until each 
grain is covered with a white coat The seed may then be 
sown. 

In either of the two last-named methods, no more seed should 
be prepared than can be sown the same day ; jotherwise, it 
would heat and spoil. 

REOIPE Nol ». 

(Jl remtdif for ting* •» tnAii^t.) 

Tak«of €k>io]iioii8alt,.... H 

Wood ashes, (onleoched,) 6 

Mix and sow broadcast on the young wheat in the spring. 

MBTKODS OF SUFPLTINa THB BEQUISITB INGRBDIBNTB 

TO AN ACRE OF EYE. 

Tms crop is generally consigned by the farmer to the poorer 
class of soils of his fields, with the impression that it will grow 
almost anywhere, in consequence of its sometimes producing 
a fair yield on thin, light, sandy lands ; but rye, like all other 
grain-bearing plants, depends upon the earth, not to the atmos- 
phere, for most of its nutriment after the kernel begins to 
(brm ; and if that nutriment does not already exist in the soil, 
it most be artificially supplied. Tet, such soils as are dry and 
musky, and consist of chalky, sandy or gravelly loams, which are 
not able to maintain a crop of wheat, will produce a good crop 
of rye.' 

Thus, by inspecting the tables, it will be seen that the pro- 
portions of lime, potash^ and phosphoric acid are not compara- 
tively large, but that, from the great quantity of straw in a rye 
crop, a considerable proportion of other ingredients are takci 
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away from the soil. Therefore, set it dowii aa an established 
principle, that rye cannot be grown except on a fertile soil, or 
a poor one that has been manured. The amount of azotised 
matter taken up by an acre of rye is estimated to be 943 lbs.; 
that of carbonised substances, 1,994 lbs. 

The following methods of manuring an acre of this crop 
liave been adopted in various places, and have been attended 
with MLtisfactory results : — 

RECIPE No. 10. 

(TV bt plomtd or karmpod in with tk» sttd.) 

Ibt, 

Tak* of FernTian gnano, * 900 

Nf w-Jeraey green-fland marl, J,000 

OinamoD salt, 50 

Cbaraoal dnat, 100 

Mix the whole well together with double their bulk of fine 
mould or dried mud, and scatter it broadcast over the field, and 
lightly plow or harrow it in with the seed. If the green-sand 
marl cannot conveniently be obtained, 10 bushels of unleached 
wood ashes, or 20 bushels of leached may be applied as a top- 
ilMsing after harrowing in the seed. 

RECIPE No. 11. 

(TV be plow9d and harrowed in ot the time of oomng:) 

IbM, 

Tak« of Bonediist, 100 

Common salt, SO 

Gypsom, grooiMi or bomt, 100 

Cable nitre, 100 

Incorporate the bone dust and salt with 8 bashels of unleached 
wood ashes, and lightly plow them in previous to sowing ; then 
mix the gypsum and nitre with two bushels of ashes, sow it broad- 
cast, as a top-dressing, and harrow it in with the seed. 

RECIPE No. 12. 

( To ha plowed in previous to sowing the seed,) 

Ibe. 

Take of Menhaden, 1,000 

Gypsnm, ground or barnt, 100 

OreeO'Sand marl, 600 

Incorporate them with a cord of rich loam, dried peat, 
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swamp or pond muck, and, either plow in the mixture at cK3ce> 
16 or 20 days before sowing the seed, or let it lie in a heap for 
the same length of time, and then spread it broadcast on the 
field, and plow it in a day or two before sowing. 



RECIPE No. 18. 

(TV prepare teed rye for an acre.) 



iba. 



^^ak* of Saltpetre, 3 

^^ Air-fiUked lime, (powdered,) 10 

Put the saltpetre into 3 quarts of scalding water, and stir it 
till dissolved, which will require less than 16 minutes ; let it 
remain until it is cold ; sprinkle it over from 1 to 2 bushels of 
rye, in a tub of a suitable size ; directly after, pour over as 
much barnyard water, (an infusion of cow dung,} as will lie 
above the seed 4 inches deep ; let it soak 4 hours ; then drain 
off the liquor ; gradually stir in the lime until the kernels are 
well coated, and immediately sow. 

METHOD OF SXFFFLTnTO TKB BBQUISXTB DrO-BBOIBNTB 

TO AN AOBS OF OATS. 

It will be seen from the tables that, in total inorganic ingre- 
dients, oats abstract comparatively a large quantity from the 
soil. The amount of phosphoric acid, however, is rather 
smaller than that of wheat and barley, but in alkalies they are 
nearly as rich. They also require less azotized matter as well as 
carbonized substances to perfect their growth, the amount of 
the former being about 298 lbs. to an acre, and that of the latter, 
1,675 lbs. 

A manure, or amendment, which has been found congenial 
to this crop may be prepared and applied agreeably to the fol- 
losing directions . — 

RECIPE Na 14. 
{To he plowed in prevwue to eowimf the seed.) 

a». 

Take of BoneduBt, 100 

Gypeum, grooDd or burnt, *IW 

Commefi nit, SO - 

18 
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Incorporate the whole well together with 10 busheU of uii- 
leached wood ashea ; spread the mixture broadcast over the 
field, and harrow it in with the seed. If more ^'onveDlaent, 
600 lbs. of New-Jersey green-saad marl may be sabuituted for 
the wood asheiL 



XBTHODB OF BJJFFLYISQ THE REQUISITB JNO-' 

TO AN AOBB OF BABLBT. 

Bt comparing the results in the tables, it will be seen that a 
crop of barley removes more mineral matter from the soil than 
A corresponding crop of wheat, with the exception of silica, 
phosphoric acid, and magnesia, the potash and soda being 
about the same. The amount of azotised matter taJcen up by the 
crop is also rather more than that of wheat, and the carbonised 
substances require more than double, the quantity of azotised 
matter removed by an acre of barley being 397 Ib&, and that 
of the carbonised substances 3,726 lbs. 

In Great Britain, it appears that the proper place for a crop 
of barley, in a course of rotation, is afler turnips, and before 
rye grass and clover ; and any departure from this mode upon 
•uch soils as are especially adapted for its growth, (that is a 
nndy or gravelly loamO is thought to be bad economy. On 
light soils, where the previous crop of turnips has been grown 
ablely by the aid of special manures, such as guano, bones, or 
mper-phobphate of lime, the practice has, for a long time, been 
to consumt^ either the whole or a portion of the crop on the 
field, as a preparation for barley and grass seed ; and it is one 
which serves the purpose so fully in that country, as yet, that 
no other mode has been pointed out by which the light-land 
farmer can keep up the fertility oi his soil so easily and at so 
Rmall an cxpcnae ; bat in the United States, where the turnip 
i) usually considered a precarious crop, in consequence of the 
Ily, with a different climate, as well as a different system of ecoi>- 
omy to bo pursued, barley necessarily has to occupy a different 
place in a course of rotation. 
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JTannyard manure was long held in high repute for its pecu- 
liar adaptation to the barley crop, before folding and artificial 
manures were in vogue ; and the Scpttish farmers long ago re- 
corded their opinion of its merits in the pithy proverb : ^ Dirt 
makes here grow.'* The practice of dunging for barley direct- 
ly from the barnyard is n.^w nearly absolete. 

Pigeon dung, however, ii; countries where these birds abound* 
is still used at the rate of about 20 bushels to the acre, sowed 
and harrowed in with the seed. 

Guano, also, has frequently been applied to this crop, and in 
many cases with the best possible results. Its action, however, 
has, in general, been found too forcing — increasing the bulk 
of straw to such an extent as to endanger the quality of the 
grain, and the safety of the succeeding crops of clover and rye 
grass. On naturally weak soils, when sown with barley, it has 
been found to encourage an inordinate premature growth, which, 
however, ceases when the ear is about half filled. When this 
occurs, "whitening" takes place before ripening; the straw 
becomes soft and feeble, and the grain proves husky and shriv- 
elled. But on good hard land, which will carry a bulky crop, 
witkout being laid, (lodged,) guano may be used with great 
advantage. 

The manures saitable for an acre of barley may be compounded 
agreeably to the following directions ; — 

RECIPE No. 15. 

(Tb de apjpUed to ktnd pr&oiously cultivated with potatoes^ wheat or Indian 

com.) 

lbs. 

Take of Peruvian Gnano, 100 

Nitrate of soda,. . .' 60 

Epsom salts, 50 

Gommonsalt, 200 

The guano should be harrowed or lightly plowed in with the 
seed, which may be done without damage to its vitality, and the 
saline substance can afterwards be applied as a top-dressing, with 
most effect when the plants have made some little progress above 
ground. 
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RECIPE Na 16. 
(TV he harrowed in with the eeed.) 

Vlkt of PernyiAn goAiiO) -»,.-«. MB 

BooedoBt, Mu 

Gyprain, ground or burikti IQfc 

OommoDMdt, 101 

Incorporate the bonedust and salt well together with fi bwk- 
elt of imleached wood ashes, or with 10 that have been leached^ 
into one heap, and the guano and gypsum with 10 bushels of 
mould or common earth into another heap ; then, mix the whole, 
and apply it broadcast on the field, and harrow it in immedi- 
ately with the seed. If more convenient to the farmer, instead 
of the ashes, 600 lbs. of New-Jersey green-sand marl may 
be used. 

RECIPE Na 17. 

{Tehe flowed m before sowing the eeed.) 

TateoTMenhMtai, yiOO 

Gjpsnm, grouod or barnt, IM 

Ownmonaait, 100 

Incorporate the whole well together with 6 bushels of un* 
leached wood ashes, or 10 bushels of leached^ and 2 cords of 
swamp or pond muck, and lightly plow the mixture into the 
land a few days before sowing the seed. If more economical* 
600 lbs. of New-Jersey green-sand marl may be employed in- 
stead of the ashes. 

RECIPE Ka 18. 

{To frtpare eeed barlog for an aere.) 

Take (tf Barley, Uto3lniih. 

OommonflaU, IpioL 

Ooioatio lime, Iquart. 

If the kernels of the barley are thick-skinned, proceed precisely 
as directed in Recipe No. 8 ; bat if it be of a thin-skinned variety, 
one half of the time as therein given will be soffieient for it to 
steep. 
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METHODS OF SUFFLYINa THE BEQUISITE maBEDJETSTTB 

TO AN /.CBE OF INDIAN CORN. 

Bt an inspection of the tables, it will be seen that Indian eorn 
may be ranked among the most exhausting crops. It is evident 
that poor, thin soils will scarcely remunerate the farmer for 
its cultivation ; and that, unlike other cereals, there is but little 
danger of using too much manure in its product ; nor is it liable 
to run to foliage, and thereby fail to produce grain ; neither will 
it lodge, or fall down, by its own excessive disproportion of or- 
ganic to the inorganic matter of which it is composed. 

There is one remarkable feature in regard to the amount of 
mineral matter extracted from the soil by this crop, which it is 
hoped, will dispel the popular notion that phosphate of lime« 
(bone earth,) is sufficient to supply the food of a corn crop ; 
or in other words, that bonedust or phosphorite will furnish 
the necessary elements of the whole plant without the aid of 
much, if any other manure. But, in order to perfect the crop, 
it is as necessary that the stalks, silks, and tassels be supplied 
with their appropriate food, as the kernel ; for it is not to be 
doubted but that the grain itself depends upon the full develop- 
ment of all the parts which precede it. Supply them with 
matter suitable for their increase and perfection, and the grain 
will also be supplied. For, it must not be forgotten that these, 
or similar parts of plants, very frequently contain elements 
which are not found, except in very small proportions in the 
seed or grain; yet it is obvious that, in some way or other, 
these elements are quite essential to their perfection. 

Those who desire to raise large crops of this grain, may be 
guided by the following directions : — 

KEOIPE No. 19. 
( To ba plowed or harrowed in pr&oioua to pianUng the seed.) 

Iba. 

Take of Peruvian guano, 400 

Gypsum, ground or burnt, 100 

Incorporate them well together with 2 cords of rich mould, 
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road scrapings, or dec3mposed peat ; scatter them broadcast 
over the field, and lightly plow or harrow them in, as fast as 
the mixture is spread, just before planting the seed. Then, at 
the first or second hoeing, scatter close to the plants, i pint of 
unleached wood ashes, or a pint leached, to every four hills, 
(6 or 10 bushels,) previous to drawing up the earth. 

RECIPE Na 20. 
(TV be applied to an acre of lifkt «am4|f ^oii^.) 

TSkt of Hair-deoompoBed stable dnng, 3oordi. 

Gypmn,. « 10011m. 

Mix them well together, and apply about 51 pints in each 
hill at the time of planting the seed ; then, just previous to the 
first hoeing, or weeding, scatter broadcast between the hills, 10 
bushels of unleached wood ashes, or 90 bushels leached, and at 
the second hoeing, or moulding, bury midway between each 
hill 1 menhaden, or some other kind of fish of a corresponding 
weight 

RECIPE No. 21. 

(TV ho tfpliod in the kUt with tko oootL) 

Tak* of AMtriear Tcaoretto, lObnah. 

V'mdiail, 900 lbs. 

Incorporate them well together, and sprinkle the mixture in 
the places where the seed has been, or is about to be dropped, 
at the rate of a pint to every 4 hills. If the land is light* and 
naturally rather poor, i pint of leached ashes may be buried 
around every 4 hills at the moulding, or second hoeing. 

RE;piP£ Na 22. 
(TV pn fo r o • oto^ for €m aoro of oool omm^ 

Ibo. 

Tak* of Saltpetre, 1 

Oopperaa, (lolpbate of iron,) 9 

Dissolve each of them in separate vessels, in 6 quarts of 
water (rain water is best) ; pat 8 quarts of shelled seed, (eighth 
rowed yellr>w,) into a tub of a convenient size, over which pour 
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the two liquids ; stir the whole well together, and allow it to 
remain for 24 to 36 hours just before planting. Seed prepared 
in this manner will be less liable to the attacks of birds and 
worms, and will give the young plants an early start, a vigor- 
ous growth, and an early maturity of the whole crop. 

EECIPE No. 28. 
(To make a soak for teed com.) 

Tak« of Saltpetre, Slbs. 

Flour of Bulphor......... | ^ 

^ Tar, Ipint* 

Inclose the sulphur in a bag, which, together with the salt- 
petre, put into 10 gallons of hot water ; pour this over the corn 
in a tub, and allow it to soak for 6 to 12 hours. Then, stir and 
dissolve the tar in 2 gallons of boiling water; drain the other 
liquid from as much of the seed corn as you wish to plant in 
a day; stir it around in the tar water until it becomes well 
coated with the tar ; drain off the tar water, and dry the corn 
by rolling it in a mixture of equal parts of powdered gypsum 
and wood ashes. No noore seed should be taken from the solu- 
tion of sulphur and saltpetre than can be planted in a day. 
The germinating power of the corn will not be injured for 
several days, if kept constantly covered with the steep. 



METHODS OF SUFPLYINa THE REQUISITE HTaEEDIENTS 
TO AN AOfiB OF POTATOES. 

. From an inspection of the tables, it will be apparent why it 
is, as is found to b^ the case in practice, that so much manure 
is required for a heavy crop of potatoes. The alkaline and 
earthy bases, and both phosphoric and sulphuric acids are ab- 
stracted largely from the soil by this crop, and must be re- 
placed, if the land is to be retained in its fertility. More than 
one half of the amount of ash produced by the entire plant 
consists of potash and soda, and it is evident that it requires 
the use of such substances for manuring the crop as are rich 
in those elements. 
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The amount of azotised matter required for an acre of pota- 
toes, as far as ascertained, is 615 lbs. ; and that of carbon.sed 
subsuncea, 4,000 lbs. 

The modes of manuring, which have been practised with 
success in the cultivation of the potato, are conformable to the 
following dirsctions : — 

RECIPE No. 24. 
(TV be ttpplUd in tkekiUattke time of pUnUng,) 

Xskit of Hone dung, unfermeuted,. Qcordi. 

Gypmim, groond or burnt, Sbuah. 

Wood iihet, (ankwchad,) 10 «> 

4?ftWHBftn nlL*«. ••••«•••.•...••.... •.••100 Ibt. 



First mix well together the ashes, gypsum, and salt; then 
Incorporate them with the horse dung, and apply nearly half a 
peck to each hill with the potatoes at the time of planting. If 
more convenient to the farmer, instead of the unleached ashes 
SO bushels of leached ones, or 1,000 lbs. of New- Jersey green- 
sand marl may be used. 

RECIPE No. 25. 

(7^ be appUed in ike kill at tke time of planting.) 

Tsk* ot Long barnyard manure, 6 corda. 

Gypaum, ground or burnt, Slnuh. 

Wood Bshea, (unleacbed,) 15 «' 

Common saA, 100 Iba. 



and apply as in Recipe No. 24. For the wood ashesb 
1^500 lbs. of green-sand marl may be substituted. 

RECIPE No. 26. ' 
{Tebe applied to an acre of newlf-breken eod,) 

biukiU. 

Take of Boneduat, U 

Gypsum, gromid or burnt, 3 

Oyster-shell lime, 3 

Wood ashes, (unleached,) 24 

Mix the whole well together, and apply about 3i pints to 
ouch hill, on top of the potatoes at the time of planting. If 
more convenient, 48 bushels of leached ashes, or 2,400 lbs. of 
green ^and marl t lay be substituted for the ashes unleached. 
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OONOLUDINa REMARKS. 



Thb preceding recipes and directions will suflice to shciwthe 
manner in which the analyses of -he ashes of plants may. be 
made serviceable to the farmer by instructing him what mate- 
rials he has abstracted from the soil of various crops that he 
may have cultivated upon it. He should not resft satisfied, 
however, with calculations made on individual varieties of 
plants, and what may be considered as more than an average 
yield, but apply them to actual cases on his own farm, making 
use of such manures, and in such quantities, as will best suit 
his economy or convenience, in affording a due proportion of 
organic and inorganic food to his crops, without impoverishing 
the normal fertility of the soil. For, it is assumed in most of 
the foregoing recipes that the land is in good heart at the onset, 
and that the quantities of manures or fertilisers recommended 
will chiefly be abstracted by the respective crops succeeding. 
A proper regard should also be paid to the rotations, and due 
care observed that allowances be made for the excess of min- 
eral matter not removed by the preceding harvest, always 
bearing In mind that those parts of the plants which are left 
to decay on the field, will return their quota of mineral ingre- 
dients to the soil, and consequently will not have to be supplied 
by other means. 

It is to be regretted that the recipes and directions cannot be 
extended to all of our cultivated plants, garden vegetables, 
fruits, and trees, but owing to the limited space allotted to this 
treatise, I am compelled to suspend operations for the present, 
and leave the task to the inquiring and intelligent agriculturist 
to study and perform for himself In order to aid him in his 
operations in calculating the approximate amount of chemical 
ingredients that certain manures or fertilisers will impart to 
his crops, the following list of substances is offered as affording 
the chief ingredients that the plants will require : — 

100 lbs. of common farmyard manure, in its ordinary state, 
contains about 3i lbs. of potash, and 3f lbs. of phosphoric acid 
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100 lbs. of good Peruvian guano will yield about 17 lbs. of 
ammonia ; 10 lbs. of phosphoric acid ; and 8 lbs. of alkaline 
salts. 

100 lbs. of American unleached wood ashes contain about 
7 lbs. of phosphoric acid ; 3 lbs. oc sulphuric acid ; 12 lbs. of 
potash ; 9 lbs. of soda ; 25 lbs. of lime, and 6 lbs. of magnesia. 

100 lbs. of leached or washed ashes are estimated to contain 
About one half as much potash, magnesia, and soda as those 
which have not been leached, and nearly as much lime, and 
sulphuric and phosphoric acids. 

100 lbs. of gypsum, (plaster,) contain 46 lbs. of sulphuric 
acid, and 64 lbs. of lime. 

100 lbs. of New-Jersey green-sand marl contain about 6 lbs. 
of potash, and 24 lbs. of prot-oxide of iron. 

100 lbs. of common salt contain about 39 lbs. of sodium. 

100 lbs. of salt billerns contain 28 lbs. of sodium; 5 lbs. of 
sulphuric acid ; and 8 lbs. of lime. 

100 lbs. of bonedust contain about 25 lbs. of phosphoric acid. 

100 lbs. of phosphorite, or native phosphate of lime, contain 
about 40 lbs. of phosphoric acid. 

ROTATION 07 OBOF8. 

The experience of husbandmen, from the earliest times, has 
shown that the same kinds of plants, with some exceptions, 
cannot be cultivated advantageously in continued succession 
on the same soil. The same or similar species have a tendency 
to grow feebly, degenerate, or become more subject to diseases, 
when cultivated consecutively upon the same ground ; and 
hence the rule which forms the basis of a system of regular 
alternation of crops is, that plants of the same or allied species 
are not to be grown in immediate succession ; and furthermore, 
the same rule would imply that similar kinds of crops should 
recur at as distant intervals of the course as circumstances will 
allow. 

As no particular sys ems of rotation have as yet been estab- 
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.ished ia the Uni- 
ted States, those in 
the following ta- 
bles are offered for 
the consideration of 
the cultivator, until 
better ones can be 
found. It is to be 
understood, how- 
ever, that they are 
adapted only to 
strong virgin soils, 
or to older ones, 
maintained in good 
tilth by the aid of 
manures. 

When tobacco, 
hemp, cotton, or 
sugar cane is to be 
cultivated, a place 
should be assigned 
for it, according as 
it is raised as a 
green crop, for its 
fibre, or for its 
seeds. Thus, in the 
following tables, 
cotton or hemp, 
cultivated for their 
seeds, may take the 
place of wheat or 
Indian corn ; and 
tobacco may fol- 
low either by again 
restoring the soil 
with manure. 
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itt SPECIAL MANUBBS. 

By the precedldg tables, there is exhibited, at one view, th« 
crops that may succeed each other for ten consecutive years on 
three general classes of soil. For instance, to commence with 
flax, clover, or carrots, in the first table, wheat, Indian corn, 
oats, or barley and turnips may be cultivated the second year ; 
rye and turnips may be cultivated after wheat or Indian corn 
the third year ; rye, carrots, or barky and turnips after oats, 
the th'rd year ; and rye or carrots after barley and turnips the 
third year. Rye, or barley and turnips may be cultivated after 
rye and turnips the fourth year ; and potatoes after rye, car* 
rots, barley and turnips, and rye or carrots the fourth year. 

In Ul(e manner, proceed in the other tables, continuing hori- 
zontally in a direct line across the tables unXik the tenth year ic 
'Bached, when the course of rotation is commenced anew,^. 
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CATALOGUE OF BOOKS 

ON 

AGRICULTURE AND HORTICULTURE, 
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^. O. MOORE, 

(UTE C. M. 8AXT0N & COMPANY,) 
Ho. 140 FULTON STKBET, NEW YOBK, 
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THE AUEBIGAN FABMEB'S ENGTCLOPEBIA - - - $4 00 

Embracing aij. the Recent Discoveries in Agriultural Chem- 
totrj, and the use of Mineral, Vegetable and Animal Manures, with Descriptions and 
Fiffwes of American Insects injurioas to Yeeetatlon. Being a Complete Guide for the 
cnmyation of every varletT of Garden and Field Crops. Illustrated br numerous En- 
navings of Grasses. Grams, Animals, Implements, Insects, &c By Gofysxnxub 
Xiantsoir, of Fennsylyania, upon the basis of Johnson's Farmer's Encydopedia. 

DOWNING'S (A. J.) LANDSCAPE OABDENIKG. - - 8 50 

A Treatise on the Theory and Practiop ~" ^ andscape Gar- 

denlng. Adapted to North America, with a view to the luipiuvement of Country 
Besidences ; comprising Historical Notices and General Principles of the Art, direc- 
tions for Laying out Grounds and Arranging Plantations, the Description and Cultiva- 
tion of Hardy Trees, Deoorative Accompaniments to the House and Grounds, the 
Formation of Pieces of Artificial Waters, Flower Gardens, &c, with Bemarks on 
Bmral Architecture.- Elegantly Illustrated, with a Portrait of the Author. By A. J. 

DOWXIHG. 

DOWNING'S (A. J.) BUBAL ESSAYS 3 00 

On Horticulture, Landscape Gardening, Rural Architecture, 

Trees, Agriculture, Fruit, with his Letters from England. Edited, with a Memoir ok 
tiie Author, by Geckos Wm. Cubtis, and a letter to his Mends, by Fsxdxbika Bbb- 
HSR, and an elegant steel Portrait of the Author. 

DADD'S ANAT0M7 AND PHTSIOLOGT OF THE HOBSE, Plaim 2 00 

Bo. Do, Do. Do. Colored Plates, 4 00 

With Anatomical and Questional Illustrations ; Containing, 

also^ a Series of Examinations on Equine Anatomy and Philosophy, with Instructions 
In reference to Dissection, and the mode of making Anatomical Freparations; to which 
Is added a Glossary of Veterinary Technicalities, Tozlcological Chart, and Dictionary 
of Veterinary Sdenoe. 

DADD*S MODEBN HOBSE DOCTOB 1 00 

Containing Practical Observations on the Causes, Naturi 

and Treatment of Disease and Lameness of Horses, embracing the most recent and ap- 
proved methods, according to an enlightened Bvstcm of veterinary thcr%p«utlC8, tot 
ihe preservation an^t restoration t health. With Dlustratloiia. 



2 Books PvllisJied by A. 0. Moorb. 

SAfiD'B (GSO. H.) AHEBICAK CATTLE DOCTOS, - - $1 00 

00«TA1NINO THE NkCESSARY INFORMATION FOR PREeBBVlNO THJ? 
Haalth tnd Caring the Dfaeases of Oxen, Oows, Sheep, aad Bwlne, with a great varf«^ 
of Original Bedpea aod Valuable Information in reference to Farm and Dairy manage- 
Bieni whereby every man can be hia own Cattle Doctor. The principlee taught in 
tbia work are, that all Medication shall be subservient to Hatnre— that all Medidnes 
most be lanatlve in tiieir operation, and administered with a view of aiding the vital 

B>wera, instead of depiesdng, as heretofore, with the lancet or by pctMOu By G H. 
ADD, IL D^ Veterinary Practitioner. 

IHE DOG AHD QUK, -.--.--. 50 

A Few Loose Chapters on Shooting, among which will be found 
iome Aneodotes and Inddenta ; also, inatnictioiMi for Dog Breaking, and intereetlng let^ 
tflCB from Sportsmen. By A Bad Sbot. 

■0B6AV BOSSES, 100 

A Premium Essay on the Origin, History, and Characteristics 

of this remwkable American Breed of Horses ; tracing the Pedigree from the original 
Justin Morgan, through the most noted of his progeny, down to the present time. 
With numerous portraits. To which are added hints for Breeding, Breaking, and 
Ckneral Use and Management of Horse^ with practical Directions for training them for 
•zhibitioa at Agricultural Fairs. By D. C. Linsuet. 

BOBGEO AKD DGPHEE, THE CHINESE AND AEBICAK STTGAB 

CAKES - - 1 00 

A Complete Treatise upon their Origin and Varieties, Culture 
and Usea, thdr value as a Forum Crop, and direotlons for making Sugar, Molasses, 
Alcohol, Sparkling and Still wines, Beer, Cider, Vinegar, Paper, Starch, and Dye 
StuA. Fully Illustrated with Drawings of Approved Machinery ; With an Appendiz 
by LxoKABD What, of Cafirarla,and a description of his patented process of crystalliz- 
ing the Juice of the Impbee ; with the latest American experiments, including those of 
1857, in the South. By HximT S. Oloott. To which are added translations of valu- 
able French Pamphlets, received from the Hon. John T. Masov, American Minister 
at Paris. 

THE STABLE BOOK, 100 

A Treatise on the Management of Horses, in Relation to 

stabling, Groomf "^ " ^ eding. Watering and Working, Construction of Stables, Ventila- 
tion, Appendsgte sm etables. Management at the Feet, and of Diseased and Defective 
Horses. Bv John Stbwabt, Veterinary Surgeon. With Notes and Additions, adapt- 
ing it to Americsn Food and Climate. By A. B. Aulxn, Editor of the American 
Agriculturist 

SHE HOESFS FOOT, AND HOW TO KEEP IT SOUND, - 50 

With Cuts, Illustrating the Anatomy op the Foot, and contain- 
fac valuable Hints on Shoeing and Stable ManageoMiit, in Health and In Dlsetse. By 

WXLLXAM MHJBB. 

<"HE FBUIT QABDEN, 1 2ff 

A Treatise, intended to Explain and Illustrate the Physi- 
ology of Fruit Trees, the Theory and Practice of all Operations connected with the 
Propagation, Transplanting, Pruning and Training of Ordiard and Garden Trees, as 
Standards, Dwarfs, Pyramids, Espalier, &c The Ikying out and Arranging different 
kinds of Orchards and Gardens, the selection of suitable varieties for dilferent purposei 
and-localltles, Gathering and Preserving Fruits, Treatment of Diseases, Destruction ol 
Insects, Description and Uses of Implements, &e. Illustrated with upwards of 160 
Figures, representing Different Parts of Trees, all Practical Operations forms of Trees, 
Designs for Plantations, Implements, &c. By P. Babbt, of the Mount Hope Nniseries, 
Rochester, N. Y. ^ 

FIELD'S PEAE CULTUBE, 75 

The Pear Garden ; or, a Treatise on the Propagation and 
Cultivation of the Pear Tree, with Instructions for Its Management from the SeMlicy 
lo tile Bearing Tree. By Thomas W. Fibldw 
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BEID0HttAN»8 CTHOS.) YOTTNO GASBENEE'S ASSTSTAKT. $1 50 

In Thuee Parts, Containiog Catalogues of Garden and Flower 

8«od, wltb Practical Directions nnder each head for the Gultiyation of Cultnarf Yege- 
U6I w »sd Flowers. Also directions for Onltiyating Fmlt Trees, the Grape Vine, Ac , 
to which is tdded, a Calendar to each ])art, showing the work necessary to be done fti 
, the Tsiriotia departments each month of the year. One volume octavo. 

BBIDGEMAK'S KITCHEN GABSENEB'S INSTBUCTOB, i Cloth, 50 

" '* ** " Cloth, 60 

BBIDGEMAK S FLOBIST'S GTHDE, . - . . i doth, 60 

" *••♦.. . Cloth, 60 

BBIBGEHAK'S FBUIT CTTLTIVATOB'S MAKtrAL, • i Cloth, 50 

Cloth, 60 

COLE'S AHEBICAK FBITIT BOOE, 60 

CoNTAiNiNa Directions for Raising, Propagating and Manag- 
Ing Fruit Trees, Bhmbs and Plants ; with a description of the Best Varieties of Frcit, 
faiclnding New and Yalnable Elnds. 

COLE'S AMEBIGAN VETEBINABIAN, . . ^ . 50 

Containing Diseases of Domestic Animals, their Causes, 
Symptoms and Bemedies; with Bules for Bestoring and Preserving Health Vy good 
management; also for Training and Breeding. 

SCHEKGE'S GABDEHEB'S TEXT BOOK, .... 50 

Containing Directions for the Pormation and Managebient 
of the Kitchen Garden, the Ooltare and Use of Tegetahles, Fruits and Medicinal Herbs. 

AMEBICAN ABCHITEOT, 6 00 

The American Architect, Comprising original Designs of Cheap 

Country and Village Besidenoes, with Detafls, Specifications^ Plans and Directions, 
and an Estimate of the Cost of Each Design. By Johh W. Bitoh. Architect First 
and Second Series, 4to, bound in 1 '▼oL 

BTJIST'S (BOBEBT) AtfEBICAR FLOWEB GABDEN DIBECTOBT, 1 25 

Containing Practical Directions for the Culture of Plants, 
in the FIower-Garden, Hot-Honse, Green-House. Booms or Parlor Windows, for every 
Month in the Year ; with a Description of the Plants most desirable in each, the natare 
of the Soil and Situation best adapted to their Growth, the Proper Season for Trans- 
planting, Ao. ; with Instructions for Erecting a Hot-House, Green-House, and Laying 
out a Flower Garden : the whole adapted to either Lai^e or Small Gardens, with In- 
structions for Preparing the Soil, Propagating, Planting, Prn^dng, Training and Fruit- 
ing the Grape Ylne. 

THE AHEBICAK BIBB FAKCIEB, 

Considered with reference to the Breeding, Bearing, Feed- 
Ing, Management and Peculiarities of Gage and House Birds, mastnted with Engrav- 
ing By Id. Jat Bbowkx. 

REEMEUH'S (CHAS.) VINE DBESSEB'S MAKTTAL, - - 50 

An Illustrated Treatise on Vineyards and Wine-Making, 

eontainlng Full Instructionft as to Location and Soil, Preparation of Ground, Selection 

and Propagation of Yines, the Treatment of Yonng Yineyards, Trimming and Training 

the Yines, Manures, and tho Maiding of Wine. 

OAKA'S MirCK HANTTAL, FOB THE USE OF FABMEBS, . 1 00 

A Treatise on the Physical and Chemical Properties of 
Sons and Chemistry of Manures; including, also, the subject of Composts. ArtiAetal 
Manures and Irrigation. A new edition, with a Chapter on Bones and Superphos- 
phates. 

CHEMICAL FIELD LECTUBES I'OB AGBICHLTXJBISTS, • 1 00 

By Dr. Julius Adolphus Stockhardt, Professor in the Koja] 
Aeademy of AgHeulture at Tharant Tnadated torn tha Gamaa. Bdltad, wttk 
notea, bv Jam. s B. TioBSif Acvnu 
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BmrS' (BBOZBT) VAXHT KITCHZK GABSXKXB, • fO 78 

CoHTAiNiKO Plain akd Accurate Descriptioiwi w -ua the Dif- 
ftrcnt 8p6d68 and YaxMlm of Oalintfr YegetablM, wtXt tbelr Botantcftl, EogllBlii 
FrMkch lAd O^mum names, alphabetlcalH^ammgcd, wlUi the Beet Mode of Onldvatiiig 
tb«m In the Gftrden or under Glaas; atoo iDeecriptions and Chaiaeter of 4ie most Selool 
S'Tutta^tlMir Management, Propacatlon, 4e. By Bobkbt Bvibt, author of the ** Am-. 
ariflHiTlowor Garden DlxvctMy," A«. 

DOMEBTZC AKD OSHAMEVTAL P0T7LTBT, Flain Plates, - 1 00 

Do. Do. Do* Colored Plates, - 2 0%l 

A Tbisattse on the Histokt and Manoement of Obnahental 
md Domeatle Poultry. By Bor. Knaurp Bavx. Dizoh, AM., irtA bx^ addiilons b« 
J. J. KzBB, M.D. Ilhutrtted with aizty-ftro Original Portnlta, engraved ezprevly AH 
IkliworlL Fonith edition reyJaed. 

TO BUILD AKD VENTILATE HOT-HOTTSES, . - in 

A Pbactical Treatise on the Construction, Heating anb 



Tontllatlon of Hot-HoiiBea, tnehiding OonaerTatoriee. Green-Hoosea, Graperies and 
or kinda «f Hordcnltnral Btrnctnrea, with Practiau Dire^ona for their Manase 
it, in regard to Llkfat, Heat and Air. Dlnat r ated with nnmerons eBgrartngs. By 



oCkor kinda of Hordcnltnral Btrnctnrea, with Practical Dire^ona for their Man; 
rnant, in regard to Llkht, Heat and 
P. B» TiWWH^aa, Garden Architect 

GHOBLTON'S GBAPE-GBOWEB'S GUIDE, .... 60 

Intended Especially for the American Cuif ate. Being a 
Pnotteal Treatise on the Cnlt]Tati<m of the Grape Vine in ea«h d«>artment of Hoh 
Hooae, Cold Oraperr, Botarding House and Ont-door Cnitore. with Plans for tk^ 
Oonttmetton of the Beqaislte Bnlldlnga, and glvtngthe beet methods for Heatteg the 
MB*. Xrerj department being ftUly flhistinted. Bj Woluam Gboutof. 

ffOBTOirS aOHH p.) ELEMEHT8 OP BCIEHTIPIC AGBICULTUBE, 6^ 

Ob, the Connection between Science and the Art of Practical 
Farming. Piiie Eseaj of the New Tork State Agrienltnral Bodety. By John P. 
NoROK, M.A., Proftsaor of BdentlAe Agrienttore in Yale OoUega. Adapted to ths 
vae of SflkooIiL 

JOHNSTON'S (J. 7. W.) CATECHI8K OF AGBICULTUBAL GEEK. 

IBTBT AND GEOLOGY, 25 

Bt Jakes F. W. Johnston, MA^ F.B.SS.L. and E., Honorary 

Member of the Boyal Agrienltnral Boeiety of Endand, and anthor of '* Lectures <m 
Agrleoltnral Oheroistry and Geology.** With an Introduction by Jobh PimoH Nob- 
vov, MJL. kte Professor of Bdentifle Acrienltcre in Yale CollegB. With notes and 
•ddlttona by the anthor, prepared ezpresBiy for this edition, and an Appendix compiled 
by the Superintendent of Edneation in Nova Bootia. Adapted to the nse of BchoolBw 

lOBNSTON'S (J. F. W.) ELEMENTS OF AGBICULTUBAL CHEH- 

ISTBY AND GEOLOGY, 1 00 

TVith a Complete Analytical and Alphabetical Index and an 
AflMdon Pwito su By Hob. Buov Bbowk, Editor of the ''New Engtand Farmer.* 

JOHNSTON'S (JAMES F. W.) AGBICULTUBAL CHEMI8TBY, 1 25 

Lectubes on the Application op Chemistry and Geoix>gt to 
Agrknttim* New editioB, with an Appendix^ eontalBing the Anthor^ Ezperimenti 
toFractlcal Agrlenltnra. 

nnC COMPLETE FABMm AND AMEBICAN GABDENEB, 1 2d 

Bubal Economist and New American Gardener ; Containing 

a Oempendloiis Epitome of tibe moat Important Brancbea of Agrlcnltnie and IhuM 
Economy ; with Praotieal Directions on uie GnltiTation of Fmlts and Tegetablea, in* 
eluding Landscape and Ornamental Gardening: By Tboxas G. Faflanmor. S toI^ 
In one. 

rSSSENDEN'S (T. G.) AMEBICAN KITCHEN GABDENEB, - SO 

CoNTAnmro Dntionoire fca thb Cultitatiom or Vegetables and 
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HASH'S (J, A.) FB06BESSIVE FASMES, - - - - $0 60 
A SoiENTiFio Treatise on Agricultural Chemistry, the Gb- 

ology of Agrlonlture, on Plants and Animals, Manures and Boils, applied to Practical 
Agriooltare ; xrith a Catechism of Scientlflc and Practical Agrioalfcare. By J. A. ISaul 

B&ECE'S BOOK OF FLOWERS, 100 

In which are Described all the Various Hardy Herbaceous 
Perennials, Annuals, Shmba, Plants and Svefgnon Trees, with Direottaos fitr their 
Cultiyation. 

• mTE'S (C. H. J.) LANDSCAPE GARDENING, FARES AND PLEASURE 

GROUNDS, 125 

With Practical Notes on Country Residences, Villas, Public 

Parks and Gardens. By Ghablbs H. J. Smro, Landscape Gardener and Chtfdea 
Architect, Ac With Notes and Additions by Lswis F. Aluek, author of ** Rural 
Architecture." 

/HE COTTON PLANTER^S MANUAL, . . . . 100 

Being a Compilation of Pacts prom the Best Authorities on 
the Culture of Cotton, its Natural History, Chemical Analysis, Trade and Consumption, 
and embracing a History of Cotton and the Cotton Gin. By J. A. Tubhxb. 

COBBETT'S AMERICAN GARDENER, .... 50 

A Treatise on the Situation, Soil, and Laying-out of Gardens, 

and the making and managing of Hot-Beds and Green-Houses, and on the Propagatton 
and Cultiyation of the sevenl sorts of Vegetables, Herbs, Fruits and Flowers. 

ALLEN a. FISE) ON THE CULTURE OF THE GRAPE, - I 00 

A Practical Treatise on the Culture and Treatment of thb 

Grape Tine, embracing Its History, with Directions for Its Treatment in the United 
States of America, in the Open Air and under Glass Btructnree, with and without 
Artificial Heat By J. FiSK Aludt. 

ALLEN'S (R. L ) DISEASES OF DOMESTIC ANIMALS, - 75 

Being a History and Description of the Horse, Mule, Cattle, 

Sheep, Swine, Poultry, and Farm Dogs, with Directions for their Management, Breed* 
ing. Crossing, Bearing, Feeding, and Preparation for a Profitable Market ; also, their 
Diseases and Remedies, together with full Directions for the Management of the Dairy, 
and the comparatiye £conomy and Adyantagea oi Working Animals, the Horse, Mule, 
Oxen, Aa. By R. I* Aujch. 

ALLEN'S (R. L.) AMERICAN FARM BOOE, ... 1 00 

The American Farm Book ; or, a Compend of American Agricul- 
ture, being a Practical Treatise on Soils, Manures, Draining, Irrigation, Grasses, Grain, 
Roots, Fruits, Cotton, Tobacco, Sugar Cane, Bice, and every Staple Product of tha 
United States; with the Beet Methods of Planting, Cultivating and Preparation for 
Market Illus^ted with more than 100 engravings. By B. L. Aujoi. 

ALLEN'S (L. F.) RURAL ARCHITECTURE ; - - - 1 25 

Being a Complete Description of Farm Houses, Cottages, and 

Out BuildIng^ comprising Wood Houses, Workshops, Tool Houses, Oarrlaga and 
Wagon Houses, Stables, Bmoke and Ash Houses, Ice Houses. Apiaries or Bee Hcwises, 
Pomtry Houses, Babbitry, Dovecote, Piggery, Barns, and Sheas tor Cattle, &c^ ^, 
together with Lawns, Pleasure Grounds, and Parks ; the Flower, Fruit, and Vege- 
table Garden ; also useful and ornamental domestic Animals for the Country Resident, 
&e., Ac. Also, the best method of conducting water into Cattle Yards and Houmh, 
Beautifully Illustrated. 

ffTARING'S ELEMENTS OF AGRICULTURE; ... 75 

A Book tor Toxtno Farmers, with Questions fob thb use or 

%«boo1a 
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PABDSE OL 0.) OK 8TRAWBEBBY CULTUBE ; - - $0 60 

A Complete Manual for the Cultivation of the Strawberry ; 

with a deecriptioii of the best rarietiefl. 

Ako« notices of the Baspbenry, Blackberry, Cnrrant, Gooeebe<^r7, and Grape; with 
diNcttons for their caltivatlon, and the selection oi the best yarietlea. '* Every process 
here recommended has been proved, the plans of others tried, and the result is here 
gfren."* With avalnable appendix, containing the observations and ezperiSAee cf 
le of the moat sncoeotftd cnltivaUHra of these frnita In onr eoantry. 



eXTENON ON MUCH COWS ; 60 

A Treatise on Milch Cows, whereby the Quality and Quantity of 
Milk which any Cow will eive maybe aoenratelr determined by observing Natara^ 
Marks or External Indicattons alone; the length of time she will continue to give 
Milk, Jbo, Ac. By M. Franoib Gukhos, of Liboume, France. Translated by Nicho- 
ji^ r. TuBT, Esq. ; with Intiodaction, Bemarlu, and Observations on the Cow and 
the Dairy, by Jomr 8. Skivnxb. Illustrated ^ith numerous engravings. Keatly 
done up in paper oovefs, 87 <^a. 

AHEBICAK FOULTBT YABD ; 100 

Comprising the Origin, History and Description of the different 
Breeds of Domestic Poultry, with complete directions for their Breeding, Grossing, 
Bearing, Fattening, and Preparation for Market ; including specific directions for^ 
Cwonizing Fowls, and for the Treatment of the Principal Diseases to which they are 
•uDject, drawn fh>m authentic sources and pwBonal observation. Illustrated wiih 
BumerouB engravings. By D. J. Bsown. 

BBC WMTS (D. J AT) FIEL D BOOK OF MAITTTBES ; . - 1 25 

Ob, American Muck Book ; Treating of the Nature, Properties, 
Sonieea, History, and Operations of all the Principal Fertilizers and Manures in Com- 
mon Use, with specific directions for their Preservation, and Application to the Soil 
and to tYops ; drawn from authentic sources, actual experience, and personal observa- 
tion, as combined with the Leading Principles of Practical and Scientific Agriculture* 
By D. Jat Bbowbs. 

KANDALL'S (H. 8.) SHEEP HUSBANDBT ; ... 1 25 

Wrrn an Account of the Different Breeds, and p^eneral direc- 
tions in regard to Summer and Winter Mansgement, Breeding, and the Treatment of 
Diseases, with Portraits and other Engravings. By Hxmbt 8. Bahdall. 

THE SHEPHERD'S OWN BOOK ;..... 2 00 

With an Account of the Different Breeds, Diseases and Man- 
•gement of Sheep, and General Directions In regard to Summer and Winter Man* 
ageaaent, Breeding, and the Treatment of Diseases; with Illustrative Engravings, by 
ToUATT & Bavdall ; embracing Skinner's Notes on the Breed and Management of 
bbaep in the United ^ tates^ and on the Culture of Ftaie Wool 

70t7ATT ON SHEEP , 75 

Their Breed, Management and Diseases, with Illustrative £n- 

Cvinn ; to which are added Bemarkson the Breeds and Minagnnent <tf Sheep ta 
Unlt^l States, and on the Culture of Fine Wool In Slleela. By Whuam Touate. 

^lOUATT AND HABTIN ON CATTLE ; . . . . 1 25 

Being a Treatise on their Breeds, Management, and Diseased, 
dompristng a ftill History of the Various Baces; their Origin, Breeding, and Merits; 
their ciq;M^ty for Beef and Milk. By W. Youatt and W. C. L. Martin. The whols 
fcrming a Complete Guide for the Farmer, the Amateur, and the Vetermary Surgeon, 
with 100 Illustrations^ Edited by AiiBKoex Stxvxvs. •• 

roVATT ON THE HOSSE ; 1 25 

Youatt on the Strucjture and Diseases of the Horse, with 

ttieir Bemedies; Also, Praetleal Bnles for Buyers, Breeders, Smiths, && Edited by 
W. C. Spoohkh, MJLO T B. With an acoount of the Bieeds in the United ^ tates, by 
Hnnnr S. Bahdall 
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rOUATT AKB MABTIK ON IKE HOG ; - - - - $0 75 

A Treatise on the Breeds, Management, and Medical Treat- 
ment of Swine, with Directions for Baiting Pork, «nd Caring Paeon and Hama. Py 
Wm. Youatt, Y.S , and W. C. L.Mabtih. Edited by Ambbosb Stbyxnb. Illoatrated 
witii Engravings drawn from life 

BLAKE'S (BEY. JOHN L.) FABHEB AT HOME ; ' 1 2d 

A Family Text Book for the Country ; being a Cyclopedia of 
Agricultaral Implements and Productions, and of the. more important topics in Do* 
mestic Economy, science, and Literature, adapted to Bnral Life. By Bey. Jonir L 
BiAKSiDD. 

UniNN'S (B.) FBAGTIGAL LANS SBAINEB ; . - . 50 

Being a Treatise on Draining Land, in which the most approved 
systems of Dntinage are explained, and tbelr differences and comparative merits dis- 
cnssed; with fall Directions for the Cutting and Makincr of Drains, with Remarks upon 
the yaiious materials of which they may be constructed. With many illustrations, i J 
B. MuNN, Landscape Gardener. 

ELLIOTT'S AMEBICAN EBUIT GBOWEB'S GTTISE IK OBCHABS 

AND OABBEN ; - - . . . . . . 125 

Being a Compend op the History, Modes op Propagation, Cul- 

tnre, fte^ d Fruit Trees and Shrubs, with descriptions of nearly all the varieties of 
Fruits cnltiyated in this coimtry ; and Notes of their adaptation to localities, soils, and 
a oomplete list of i- ruits worthy of cultivation. Ij F. B* Eixiorr, Pomologlst. 

FBAGTICAL FBITIT, FLOWEB, AND KITCHEN OABDENEB'S COM- 
PANION; 1 00 

With a Calendar. By Patrick Neill, LL.D., F.R.S.E., Secre 

tary of the Boyal Caledonian Horticultural Society. Adapted to the United States 
fh)m the fourth edition, revised and improved by the author. Edited by G. Ekehbon, 
M D., Editor of "The American Farmer's Encyclopedia.'' With Notes and Additions 
by E. G Pabdeb, author of "Manual of the Strawberry Culture." With illustrations 

STEPHENS' (HENBY) BOOK OF THE FABM; - - 4 00 

A Complete Guide to the Farmer, Steward, Plowman, Cat- 

tleman, Shepherd, Field Worker, and Dairy Maid. By Hmtbt Stephens. With Fonf 
Hundred and Fifty Illustrations ; to which are added Explanatory Notes, Bemarks, 
&c, by J. S- Skinnes. Beally one of the best books a farmer can possess. 

PEBDEBS' (JAMES) FABMEBS' LAND MEASUBEB; - - 50 

Or, Pocket Companion ; Showing at one view the Contents of any 
Piece of Land fh>m Dimensions taken In Yards. With t^ wet d Ustflol Agriculture 
Tables. 

WHITE'S ( W. N.) GABDENING FOE THE SOXITH ; - - 1 25 

Or, the Kitchen and Fruit Garden, with the best methods for 

their Cultivation ; t<^ether with hints upon Landscape and Flower Gardening; con- 
taining modes of culture and descriptions of the species and varieties of the Culinary 
Vegetables, Fruit Trees, and Fruits, and a select list of Ornamental Trees and Plants, 
found by trial adapted to the States of the Union south of Pennsylvania, with Garden- 
ing Calendars tor the same. By Wic N. Wum, of Athens, Georgia. 

EASTWOOD OB.) ON THE CULTIVATION OF THE CBANBEEBY ; 60 

With a Description op the best Varieties. By B. Eastwood, 

"Septimus" of the New York Tribune. 

dMEBICAN BEE-KEEPEB'S MANUAL; .... 100 

Being a Practical Treatise on the History and Domestic 
Economy of the Honey Bee, embracing a fall illastration of the whole subject, with 
the most approved methods of managing this Insect, through every branch of iti 
Cultute; the resnH of many yeara' experience. TUostrated with msay engravings 
By T. B MiKsx. 
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THAXB'S lAlBEBT DO AGRXCULTXJBS . - - $2 CO 

Tub *Peinciples op AoiaouLTcmE, Dy Albebt D. Thasb ; trans- 
lated hj WiLUAM Shaw «Bd OunoxR W. Jokhkut, Eiq., FJLB. With » Memoir 
of the Author. 1 toI. 8to. 

Thia work 1b regarded bj thoM who tre oompetent to Jadge as one ai the meat 
beautiful worka tbat baa eyer appeared oa the aubleet of Agriooltare- Aft the aame 
time that It to emluentij fwaetloai, It to phUoaophlcki, and, eren to the geooral reader, 
remarkably entertaining. 

BOVSSUf OAULT'S (J. B.) BUEAL ECOHOMT, - - 1 25 

In its Relations to Cbemistbt, Physics, and Meteorology: 

er, Cbemlatrj applied to Ajcrlcnltiire. By J. B. Boombmauio. TranBlated, with 
■oiea, et&, br Gnonen Law. Acrlcoltarlat. 

** The work to the flrolt ot a Jong life of atudf and experiment, and Ito penual will 
aid the fiu-mer greatly in obtaining a practical and adentiflo knowledge of hto prata- 



MT8TBBIE8 OF BEE^KEEPnTG EXPLAINED ; - - - 1 00 

Beino a Complete Analysis of the Whole Subjectt, consisting 
cf the Natural Htotory of Bees; Directlona fSsr obtaining the oreateat amoont of Pure 
Surplus Honey with the least possible expense; Bemedlea for losses given, and tb« 
Science of Luck fully lllustratea ; the result of more than twen^ yeazs^ experience in 
cztenaive itpiarles. ByM. QroinY. 

THE COTTAGE AND FABM BEE-EEEPEE ; . - . 50 

A Practical Work, by a CouDtrj Curate. 

WEEKS (JOHN K.) OK BEE8.-A MANUAL ; . . . 50 

Or, an Easy Method of Managing Bees in the most profit ablk 
manner to their owner jwith infallible rules to preymt fheir destruetlon by the Moch 
With an appendix, by woos'tbb A. FLAimsBS. 

TEE BOSE ; 50 

Being a Practical Treatise on the Propagation, Cultivation, 

and Management ef the Bose In all Sessons; with a IM of Choice and Ajpproved Tarie* 
ties, adapted to the OHmate of the United States; to irhlch is added fml directions for 
the Treatment of the Pahlia. Illustrated by Engraylngs. 

KOOBE'S BUBAL HAND BOOKS, 125 

First Series, containing Treatises on — 

Trs Hossx, Thb Fkbtb or thb Fabm, 

Tex Hoo, Domsno Fowlb, and 

Thx Honkt Bxb, Tkk Cow, 

Second Series, containing — .... 1 25 

IrmY Ladt bxx owx Flowxx GAxnivn, Essay on MAmntxa, 
jClxmhits or AoxioinLTUBB, Amxbxoah KiTomxr GASDXim, 

Hold Faxoi2X, Axxbioan Boax CvutuxiiB. 

Third Series, containing — 1-25 

MiLXi ox THX Hoxsx's Foci; Txxx Dbxbsxk^ KunrAL, 

Thk Raxxit Faxozkx, Bxx-Eekpix^ Chaby, 

Wxxxs ox Bxxa, Chxxistxt hadx East. 

Fourth Series, containing — - - - - 1 25 

Pxxsoz ox THX Yixx, HooPBB^s Doo AXpGtrx, 

Lixxio b FajoiiIax Lxttkbs. Skillful Hou8KWxr% 

Bbowkx B MxHOixa or Indxax Cobn. 

aiCHABDSON ON DOGS : THEIB OBIGIN AND VABIETIES. . 50 

Directions as to their General Manaoement. With numerou? 
original anecdotes. Also, Complete Instructions as to Treatment under Disease. By 
H D. BiOHAxneox. Dlnstratea with numerous wood engravings. 
Thto to not only a cheap work, but one of the best ever 'inbltohed on the Dog. 
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UEBIG'S (JUSTUS) FAMHIAB LECTURES ON GHEMISTBY, $0 50 

And its Relation to Commerce, Phtsiolooy, akd Aosioultubb. 

Ediied Uy John Oabdbhxb, M.D. 
BEMENT'S (C. N.) BABBIT FANCIEE; ... - 50 

A Treatise on the Breeding, Bearinq, Feedinq, and General 
Manaeeinent of Babbits, with remarks upon their diseases and remedies, to which are 
added full directions for the constraction of Hutches, Babbitries, &o^ together with 
recipes for cooking and dressing for the Table. Beautiftdly iUastrat«d. 

THOMPSON (E. D.) ON THE FOOD OF ANIMAIS - - 76 

Experimental Bbsearches on the Food of Animals and the 
Fattening of Cattle; with remarks on Om Food of Man. Based upon Experiments 
undertaken by order of the British Goyemment br Bobxbt DuxDAaTTHOXPBOH, U.l>^ 
Lecturer on Practical Chemistry, University of Glasgow. 

THE WESTEBN FEUrr BOOK; 125 

Beino a Oompend op the History, Modes op Propagation, Cud- 

tme, Ac, of Fruit Trees and Shrubs, Ac, Ac By F. E. ELUon. 

THE SKILLFUL HOUSEWIFE; 60 

Or Complete Guide to Domestic Cookert, Taste, Comport, and 
Bconomy, embracing 659 recipes pertaining to Household Duties, the can of Health, 
Gardening, Birds, Education of Children, Ac, Ac By Mrs L. G. Abbu. 

THE AMESICAN FLOBIST'S GUIDE ; - - - - - 75 

Comprising the American Rose Oultumst and Evert Lady heb 
own Flower Gardener. 
EVERY LADY HER OWN FLOWEE GAEDEKEE ; - .50 

Addressed to the Industrious and Economical only ; containing 

Hmole and practical Directions for Cultivating Plants and Flowers; also, Rlnts for the 
Management of Flowers in Booms, with brief Botanical Descriptions of Plants and 
Flowwik The whole in plain and simple language. By Louisa JoHNS'yW. 

VT8TI GITLTURE ••••""""" 

A Trttattse on the Artificial Propagation of certain kinds op 

of Jflatural Science. - o- 

FUNT ON GRASSES ; - - - -^ ' " " ^ f^ 

A Practical Treatise on Grasses an!) Forage Plants, compris- 

ifg^S^S^hisl^VcomparattTe nutTitijevriu^ methods of cultiy««n|^tti^ 
SS^g* Md the imSagement of grass lands. By Chas. L. Fuht, A.M., Secretary 
of Mass. State Board of Agriculture. 
WARDER ON HEDGES AND EVERGREENS ; - - - 1 00 
A Manual on Live Fences, with particular directions for their 

Cincinnatt Horticultural Society. 
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Thbib Origin, Yaribties and Management, with a View to FrO' 

lit, and Treatment under Diseaee ; also Plain DlreotlonB relAttve to tbe meet ap];>roTa< 
modea ofpreaervinf their Flesh. By H. D. Bicbabmom, aathor of **Tlie Hive and tba 
Honej Bee,'' Ac^ Ae. With iUnatraUona— 12mOi 

THE HIVE AKB THE HONEY BEE; 

With Plain Directions for Obtaining a Considerable Annual 

laoome from this branch of Bnral Economy ; also an Aoeonnt of the DiMaaes of Beea 
and their Bemediea. and Eemarka as to their Enemies, and tbe best mode of protecting 
the Hlyes from their attacks. By H. D. Bichabmon. With illostnitiona. 

DOMESTIC FOWLS ; 

Their Natural History, Breeding, Hearing, and General 

ManaMineBt By H. D. BionAistov, aathor of *' The Natual Histoiy of tbe Fosall 
Dea/^Sao, With iUnatealloBa. 

THSHOlhSE; 

Their Origin and Varieties ; with Plain Directions as to the 
Breedinf . Bearing, and General Management, with Instraetiona aa to the Treatment of 
Disease. Handsomely llioatrated— 12mo. By H. D. Biohaxmoit. 

THE ROSE; 

The American Rose Culturist ; being a Practical Treatise on the 
Propagati )n, ColtiTatlon, and Management in all Seasons, ^bc With fUI directions ftv 
the Treatuient of the Dahlia. 

THE PESTS OF THE FARM ; 

With Instrucions fob their Extirpation; being a Manual of 
Plain Dhnaetlons for the certain DestnictioB of every description of Yermln. With 
Bomeroiis iUnstrationa on Wood. 

AH ESSAY OK MANTTSES; 

Submitted to the Trustees of the Massachusetts Societt pob 

Promoting Agrkralture, for their Premium. By SAinrxL H. Daxa. 

THE AMEBIGAH BIRD FAHCIER ; 

Considered with Reference to the Breeding, Rearing, Febd- 
Ing, Management, and Peeoliarltiea of Gage and Honse Birds. Dlnstrated with Engrar- • 
Ings. By D. Jat Bsown. 

CHEMISTRY MADE EASY; "* 

For the Use of Farmers. By J. Topham. 
ELEMENTS OF AGRICtTLTTTRE ; 

Translated from the French, and Adapted to the use of AmericHi 

Varmtfs. By F. Q. BmnraiL 
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THE HOBl;£!l^ FOOT AHD HOW TO KEEP IT SOUin) ; 

With Cuts, illustratiDg the Anatomy of the Foot, and containing 
Tsluble hinta on ahoeiiig and stable management, both in h^th and disease. By Wxl- 
UAV Miuos. 

THE SKILLFUL HOUSEWIFE ; 

Or, Complete Guide to Domestic Cookery, Taste, Comfort, and Econ- 
omy, embracing 659 recipes pertaining toHonsebold Dnties, the care of Health, Oar> 
dening, Birds, Education of Children, Ac, A;c By Mrs. L. ti-. Abslx* 

THE AMEBIOAN KITCHEN GABDENEB ; 

Containing Directions fob thb Cultiyation of Yeoetables and 
Garden Fniita. By T. G. Fxssxkden. 

CHINESE SUGAB CAKE AKD SUGAB HAKIirG : 

Its Histoby, Culture, and Adaptation to the Soil, Climate, 
and Economy of the United States, with an account of varions proceesee of Mannlkc- 
toring Sugar. Drawn f^om authentie sonrcee by Ghasueb F. Staksbubt, A.M., lata 
Oommlssioner at the Exhibition of all Nations at London. 

FEBSOZ' GULTUBE OF THE VIKE ; 

A New Process fob the Culture op the Vine, by Persoz, Pro- 
fessor to tha Faculty of Sciences of Strasbourg; directing Professor of the Schoot 
of Pharma<7 of the same dty. Trant kted by J. O'a Babolat, Surgeon U. S. N. 

THE BEE KEEPEB'S GHABT; 

Being a Brief Practical Tbbatisb on the Instinct, Habits, and 

Management oAhe Honey Bee, in all its yarlons branches, the result of many years* 
practical experience, whereby the author has been enabled to divest the subject of 
much that has been oonsideed mysterious and difficult to overcome, and render li 
more sure, profltaMe, and interesting to every one, than it has heretoiore been. By 
E W. Phxlpb. 

XVEBT LADT HEB OWN FLO WEB GABDENEB; 

Addressed to the Industrious and Economical only ; containing 

Simple and Practical Directions for GultivatiDg Plants and Flowers; also, Hints for 
the Management of Flowers in Booms, with bri^ Botanical Descriptions of Plants and 
Flowers The whole in plain and simple language. By Louisa Johkbov. 

THE COW ; DAIBT HUSBANDBT AKB CATTLE BBEEDING. 

By M. M. Milbubn, and reYised by H. D. Bighabdson and Ambbosb 

flTBrniB. With Dlustrationa. 
WILSON ON THE CULTUBE OF FLAX ; 

Its Tbbatmbnt, Agbicultubal and Technical ; delivered before 

Hie New York State Agrlcultara] Sodety, at the Annual Fair »t Saraton, In Septem • 
b«r last by Jobh Wxuov, kte President of the Boyal AgrlODltoral OoUege at Clreo- 
oester, England. 

WEEKS ON BEES: A MANUAL. 

Or, an Easy Method op Managing Bees in the most profita- 

ble manner to their owner, with inlUllble roles to prereikt their AsstruotioB by tbt 
Moth; with an Appendix by Woostxb A. Flakdbbs. 

BEEMEUN'S (GHAS.) VINE DBESSEB'S MANUAL ; 

Containing full Instructions as to Location and Soil ; Prepara- 
tion of Ground; Beleotion and Propagation of Ytn^; the Treatment <tf a Young 
Vineyard ; trimming and training the vines ; manures an^ the making of w (it& Every 
department illustrated. 

HYDE'S CHINESE SUGAB CANE; 

Containing its History, Mode of Culture, Manufactubb of th« 
Bogar, *&; with Be^portiof iti snooesa in difliBrent pota of the United Btalti^ 
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BEMSHT'S (C. X.) SABBH FAKCIEB ; 

A Treatise on the Breeding, Bearing, Feedii^g, and General 

Managwnent of Babblte. with remarkB upon their diseM«6 and remedies ; to which 
•re added Itail directions tat the constmetion of Hatdhes, Babbitries, dec, together with 
recipes for cooking and dressing for the tablCb 

BICHABD80N ON DOGS : THEIB OBIGIH AND VASIETIE8 ; 

Directions as to their General Management. With namerons 

original anecdotes. Also Complete Instructions as to Treatment under Disease. By 
H. D. BioHABDSox. Illustrated with numerous wood engraTlnga. 
This is not only a che^>, but one of the best works eyer published on the Dog. 

LIEBIO'8 (JUSTUS) FAHILIAB LETTEBS OK CEEXISTBT ; 

And its Relation to Commerce, Physiology, and Agriculture. 

Edited by Johk GASDXKn, M. D. 

THE DOG AND GUN ; 

A FEW Loose Chapters on Shooting, among which will be foand 
some Anecdotes and Incidents. Also Instructions for Dog Breaking, and intwestlng 
letters from Sportsmen. Bt a Bad Bhot. 

THE FBESEBVATION OF FOOD ; 

The various methods op preserving Meats, Fruits, Vegetables, 
Milk, Butter, Grain, Ac, by drying, smoking, pickling, and other processes^ By & 
GooDUOH Smxtil 
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